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CHAPTER I. INTRODUCTION 
Agriculture has always been the main industry in rural 
America. The farm firm is the basic productive unit in the 
agricultural sector. Although there are variations in the 
size of farms, the family-sized farm dominates the American 
agriculture (Smith 1953; Emerson 1978) . Sanderson stated that 
the family farm is "the dominant type of farming throughout 
the country, except in the more intensive cotton counties 
in the south" (1942:124)-. The family farm is run as a 
business, but it is a family business (Heffernan 1972; San­
derson 1942). It is 
. . • characterized by the farm family generating and 
controlling the capital invested in production through 
its own financial reserves or through private or pub­
lic credit agencies (Heffernan 1972:481). 
Hobbs et al. (1964) state that while the family farm still 
prevails in American agriculture, the nature of the operator 
and family role has changed to adapt to changes in the 
nature of production inputs. 
The USDA defines a family farm as a farming unit in 
which the majority of the labor and management is 
provided by the operator and his family. This 
family farm will be preserved as long as it is 
economically efficient and not because it pro­
vides the good life (Tweeten 1969:187). 
Tweeten (1969) states that this family farm has proved 
durable. However, he adds that the family farm in the 
future will face the dilemma of increasing efficiency 
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without losing its identity as a family farm. 
Concern about farm people has been expressed in several 
ways during the last century or so. The American government 
has sought and established means for assisting farm people. 
Land-grant colleges were established to provide instruction 
in agriculture. In 1887 the Hatch Act was passed providing 
for the establishment of the agricultural experiment stations 
in land grant colleges. The Agricultural Extension Service 
was established-in 1914 as the formal means of providing 
knowledge and training to farm people. The Smith-Lever 
Act describes the objective of the Agricultural Extension 
Service as aiding 
. . .  i n  t h e  d i f f u s i n g  a m o n g  t h e  p e o p l e  o f  t h e  U n i t e d  
States useful and practical information on agri­
culture and home economics and to encourage the 
application of the same through field demonstrations, 
publications, and otherwise (cited in Loomis and 
Beegle 1957:371, and Sanderson 1942:397-398). 
Researchers were thus encouraged to investigate the adoption 
of practices recommended by extension. Rural sociologists, 
because of their training, became involved in this area of 
research (Bohlen 1964). The area of investigation that 
is concerned with this research is now known as adoption-
diffusion research. A voluminous body of literature has 
accumulated in this area during the last three decades or 
so. No doubt, this research has contributed to the body of 
sociological knowledge as well as to policy-making. Yet, 
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there have been some shortcomings of adoption-diffusion 
studies. There are three major criticisms of this area of 
research according to prominent scholars. 
The first criticism that has repeatedly been leveled 
against adoption-diffusion research is that it lacks a 
clear relationship to sociological theory. Lionberger 
(1960:112) refers to this deficiency by stating that the 
problem 
. . .  i n  a d o p t i o n  r e s e a r c h  d o n e  b y  r u r a l  s o c i o l o g i s t s  
stems from the failure to interpret findings in terms 
of a satisfactory theoretical framework . . . more 
attention should be given to theory formation and 
testing in research related to diffusion and use of 
farm information. 
DeFleur (1966) states that diffusion research lacks uni­
formity in the use of concepts. He argues that standardiza­
tion of the meaning of concepts and consistency in their use 
should be undertaken. These concepts should be linked to 
concepts from general sociological theory. DeFleur was 
concerned with clarifying concepts as a means of building a 
quantitative theory of social change. Valkonen (1970) 
specified three requirements in theory that have not at­
tracted proper attention in the empirical and theoretical 
work in the area of adoption and diffusion. These are: 
a) lack of explicit causal analysis, b) low informative 
value, and c) inconsistency with theories of social change. 
He especially denounces lack of causal analysis since 
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adoption-diffusion research is an applied field that should 
help policy decisions. Rogers and Shoemaker (1971) make a 
similar argument when they state that 
. . . there is a noticeable tendency for many rural 
sociology diffusion studies to approach raw em­
piricism, with little emphasis upon the sociological 
significance of the findings (p. 56). 
This shortcoming in adoption-diffusion research seems 
to have its roots in the fact that research usually stems 
from practical problem situations. Nonetheless, it should 
be overcome in future work if research in the area is to 
contribute its due share to the advancement of sociology. 
Several suggestions have been made to integrate adoption-
diffusion literature into sociological theory. One sug­
gestion is to place emphasis on formulating theories of the 
middle range (Rogers and Shoemaker 1971; Lionberger 1960). 
Such c. theory has not emerged, as far as I know. Another 
suggestion is to integrate adoption-diffusion literature 
into already existing theories of social change. The 
rationale for this suggestion is that the adoption and 
diffusion of new ideas and practices is one type of social 
change (Valkonen 1970; DeFleur 1966). It has been argued 
by some sociologists that there is no need for a separate 
theory of social change. Dealer and Fliegel (1964:248) 
expresses it this way 
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It is felt that the conceptualization of social 
change as a special area of interest, akin to medical 
sociology or any other specialized substantive area, 
is both erroneous in logic and detrimental in 
consequences. 
They argue for the necessity of a more general theory which 
would be applicable to such diverse areas as adoption-
diffusion and social mobility research. Their argument 
provides a third alternative to linking adoption-diffusion 
literature to sociological theory. 
The second criticism that has been made of adoption-
diffusion studies is that the individual has largely been 
used as the unit of analysis. Speaking about sociology in 
general, Coleman (1958) states that individuals are taken 
as the unit of analysis because they are the unit of re­
sponse. This leads to the exclusion of social structure 
and interpersonal variables (Rogers and Shoemaker 1971; 
Rogers 1975). These authors argue for the use of rela­
tional analysis in diffusion research. Many researchers 
refer to their units of study as farm operators realizing 
that they are not interested in individuals as such. 
Rather, they are interested in them as representatives of 
family farms. Very often adoption-diffusion studies in­
clude variables that don't pertain to the individual farm 
operator, i.e., variables that pertain to his family and/ 
or the farm he operates. It has also been found that farm 
decisions are not indivual but family concerns. It is more 
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appropriate to use the family farm as the unit of analysis 
in adoption-diffusion research. This provides an appropriate 
solution in overcoming the unrealistic bias toward the indi­
vidual. Research on formal organizations, in which responses 
are secured from managers but where the organization is the 
unit of analysis may provide a lead in this respect. 
The third criticism of adoption-diffusion studies is 
that it gives little attention to the consequences of adop­
tion (Rogers and Shoemaker 1971). It seems that researchers 
and change agents assume that adoption of recommended prac­
tices will yield positive results. This involves what 
Rogers (1975) called a pro-innovation pro-change' bias in 
diffusion research. Three reasons were given by Rogers and 
Shoemaker (1971:324) for the fact that sociologists have not 
studied the consequences of adoption of innovations: 
1. Change agencies that sponsor adoption-diffusion 
research have as their short-term goals the facili­
tation of the adoption of innovations by their 
clients. 
2. The survey methods often used in research may be 
inappropriate for investigating consequences. 
3. Consequences are difficult to measure. 
Whatever the reason may be, it seems essential to in­
corporate the consequences of adoption in adoption-diffusion 
research. This will provide an opportunity to test the 
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assumption of the usefulness of adoption. Rogers and Shoe­
maker (1971:322) provide a general model that "seeks to 
explain consequences, as research goals that are closer to 
the objectives of most change agencies. They aim to bring 
about desirable consequences among their clients, not 
simply the adoption of innovations per se". The consequent 
variables to be explained include increased farm produc­
tion, higher income and other outcomes. These consequences 
may be considered as indicators of farm effectiveness. 
In their proposed model, Rogers and Shoemaker, consider 
adoption of innovations as an intervening variable between 
the antecedents of innovativeness and the consequences of 
innovâtiveness. I am aware of no study that has paid due 
attention to this proposed model despite its representative­
ness of reality. 
From a practical point of view, government agencies, 
especially USDA administered organizations such as Extension 
Service and Soil Conservation Service, agricultural re­
lated businesses and industry and farm families themselves 
consider the adoption of recommended practices as a means 
to an end; namely family farm effectiveness. Increasing 
farm productivity and efficiency have long been considered 
to be goals of the Agricultural Extension Service. For the 
farmers "adoption of farm practices is usually regarded as 
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vital in maximizing returns from farming" (Dealer and Fliegel 
1964:295). 
The study of consequences of adoption of recommended 
farming practices has been very limited in:the literature. 
I am aware of only one study that included adoption behavior 
with its antecedent variable to explain farm productivity; 
i.e.. Mason and Halter (1968). Although the main emphasis 
in Mason and Halter's study was methodological rather than 
substantive, their study of production as a dependent 
variable provides a lead as to how the study of consequences 
may be undertaken. 
In summation, three major criticisms have been leveled 
at farm practice adoption research- First, lack of clear 
connections with general sociological theory. Second, 
psychological bias or concentration on the individual as the 
unit of analysis. Third, overemphasis on investigation 
adoption per se on the expense of consequences of adoption. 
It seems important to overcome these problems in order to 
make research in the area more generalizable and meaningful. 
Social systems theory provides a rather general theo­
retical orientation in sociology and its application could 
enable us to overcome the above criticisms. This theo­
retical orientation is claimed by many writers (Parsons 
1959, 1951; Sealer and Fliegel 1964; Blau and Scott 1962) 
to be applicable to all types of social units (or systems). 
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It has been used extensively in investigation in such diverse 
social organizational units as societies and complex organiza­
tions. Yet, its application to farm firms is very limited. 
Since social systems theory is general and applicable to 
all types of social units and, since the family farm is a 
type of social organization, the family farm may be con­
ceptualized as a social system. Such conceptualization will 
provide the often neglected relationship between investi­
gations on farm practice adoption and sociological theory. 
Another advantage of this approach is that it permits utili­
zation of achievements in other areas of research such as 
organizational studies in the process of theory building. 
Following the social systems approach will help over­
come the psychological bias in farm practice adoption re­
search. In this case, the family farm can validly be con­
sidered as the unit of analysis. Although it has long been 
recognized that rural sociologists are not interested in 
farmers and individuals per se but have conceptualized them as 
farm operators and heads of farm families. Yet, they have 
used them (individuals) as units of analysis in their re­
search. Thus, while previous adoption studies include family 
and farm variables, these same studies take the individual 
as the unit of analysis. This seems to be a conceptual 
error. Using the social systems approach will help overcome 
this error. In this case, the family farm is seen as a 
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social system consisting of two subsystems; the family sub­
system and the farm enterprise subsystem. Individual farm 
operators are members of this system. 
The consequences of the adoption of recommended farming 
practices can be conceptualized in terms of variations in 
family farm effectiveness. Social systems theory will 
facilitate such conceptualization. There has been much work 
done in complex organization studies in which social systems 
theory is the basis for conceptualizing organizational 
effectiveness. Works in this area may be heuristic in terms 
of conceptualizing family farm effectiveness. 
Objectives of the Study 
Based on the above discussion, the objectives of this 
study may be stated as follows: 
1. To use the social systems approach to develop a 
conceptual model of family farm effectiveness 
drawing from both adoption-diffusion and organiza­
tional effectiveness literature. 
2. To investigate the role of the adoption of 
recommended farming practices as an intervening 
variable in explaining family farm effectiveness. 
3. To provide a more explicit basis for policy deci­
sions since the ultimate goal of policy-makers 
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is to enhance family farm effectiveness rather than 
the farmers' adoption of recommended practices. 
This will help bridge the gap between research 
interests currently pursued and practical and 
policy needs. 
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CHAPTER II. THEORETICAL FRAMEWORK 
In this chapter a review of both theoretical and em­
pirical literature will be presented. The main purpose of 
this presentation is to develop the theoretical concepts 
with empirical considerations into a unified theoretical 
framework for the study. The more general theoretical 
literature will be presented first and its applicability to 
the phenomenon being studied will be discussed. Next, the 
relevant concepts will be discussed and defined theoretical­
ly. Then the relationships among concepts will be discussed 
and available research literature relevant to each relation­
ship will be presented. Based upon this discussion, the re­
search hypotheses will be formulated. 
The Social System Approach 
A social system, according to Parsons, 
. . . consists in a plurality of individual actors 
interacting with each other in a situation which has 
at least a physical or environmental aspect, actors 
who are motivated in terms of a tendency to the 
. . . optimization of gratification and whose re­
lation to their situation, including each other, is 
defined and mediated in terms of systems of cul­
turally structured and shared symbols (1951:5-6). 
The interacting individuals are the component parts of the 
social system in this definition. Loomis, another 
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prominent social system theorist, states that "the social 
system is composed of the patterned interaction of members" 
(Loomis 1960:4). For Loomis, the uniformity of interac­
tion, not the people, is the main component of the social 
system. Both definitions agree that individuals and inter­
action are requisites for a social system to exist; however, 
they emphasize them differently. Both Parsons (1961, 1959) 
and Loomis (1960) argue that the social system concept is 
a very abstract one and can be applied to seeminly diverse 
social entities. 
It is equally legitimate to examine American society 
and the relations between the doctor and his patient, 
since both constitute social systems exhibiting an 
orderly uniformity of interaction . . . whatever 
system one is viewing whether it be the master system 
society or any of its component subsystems (com­
munity, family, etc.), the elements that constitute 
it as a social system and the processes that articu­
late it remain the same (Loomis 1960:4-5). 
Parsons (1959) specifies the four levels of social organiza­
tion as the primary, managerial, institutional, and societal 
levels. He states that each of these levels may be viewed 
as a social system. In addition, every level of a social 
system may be considered as a subsystem in the higher level 
system. The social systems analysis, particularly Parsons 
conceptualization of it, has been used extensively in socio­
logical studies, particularly in the study of complex organi­
zations (e.g.. Warren et al. 1976; Lydon 1975; Sampson 1973; 
Friedlander and Pickle 1968; Georgopolous and Tannenbaum 
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1957). 
Despite the major influence of Parsons' conceptualiza­
tion of the social system, he did not develop propositions 
or hypotheses to be tested. Blau and Scott (1962:39) state 
that Parsons "has only developed a theoretical framework not 
a substantive theory". It seems that his preoccupation with 
system requisites led him to neglect the factors that may 
influence how systems perform these requisites. In other 
words. Parsons' conceptualization of the social system is 
descriptive rather than analytical. 
The relationship between the social system and other 
social units external to it has long been recognized as an 
important one. Romans (1950) distinguishes between the 
internal system and the external system. For him, the 
internal system is 
. . . the pattern of interaction which consists of 
those relations that focus upon the expression of 
system members toward one another (1950:110). 
The external system is 
. . . a pattern of interaction which displays the 
relations necessary for the group's adjustment to 
its environment and for the attainment of its 
goals (Romans 1950:90). 
The other social systems with which a given social system 
interacts is called its environment. Azumi and Rage state 
that viewing an organization as a system implies three 
main assumptions: 
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. . .  1 )  w e  v i e w  t h e  o r g a n i z a t i o n  a s  a  s e t  o f  v a r i ­
ables that are interrelated in such a way that 
changes in one variable affect changes in the other 
variables; 2) the system is part of an environment 
and in turn the system has particularly key com- , 
ponents; 3) there are various regulatory processes 
besides the production process that involve feed­
back of information (1972:11-13). 
Parsons (1956:16) states that 
. . . what from the point of view of the organization 
in question is its specific goal is, from the point 
of view of the larger system of which it is a dif­
ferentiated part or subsystem, a specified or dif­
ferentiated function. This relationship is the 
primary link between the organization and the 
larger system of which it is a part ... an organiza­
tion will be treated as a system and as a functionally 
differentiated subsystem of a larger system. 
The social units with which an organization actually or po­
tentially transacts are called its environment (Emery and 
Trist 1965; Terryberry 1968). These environmental units 
are the carriers of environmental needs and resources to 
the organization (Azumi 1972). 
The Family Farm as a Social System 
The social systems model is considered by many 
sociologists to be of broad applicability to all social 
units (Parsons 1951, 1959; Loomis 1960; Blau and Scott 
1962). Parsons (1959) develops a typology of the level of 
social organization. As mentioned previously, his typology 
specifies four levels of social organization; the primary-
level, the managerial level, the institutional level and the 
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societal level. These levels correspond to what are general­
ly known as groups, organizations, institution and societies, 
respectively- He argues that each of these levels may be 
treated as a social system. The social unit under con­
sideration in this study is the family farm. It may be 
helpful to decide how the family farm may be classified 
under Parsons' typology. The family farm is a particular 
type of business organization that may be classified as a 
family business. Azumi and Hage (1972) state that family 
businesses lie on the borderline between organizational levels 
and are therefore hard to classify. The impression is that 
the family farm combines some attributes of both the pri­
mary and the managerial levels of social organization. 
Azumi and Hage add that "probably most family businesses are 
more businesslike than familial" (1972:8) . Accordingly, the 
family farm may be considered as a special type of managerial 
level social organization. This view has been implicit in 
the writings of many sociologists who refer to the family 
farm business as the "farm firm" (Copp 1956; Hobbs et al. 
1964; Frawley 1973). 
Explicit application of the social systems approach to 
the family farm are relatively few in the literature. 
Furthermore, the few attempts that have been made do not 
agree. For example, Rushton and Shaudys (1967) concep­
tualized the farm family as a social system of which the 
17 
farm firm is a subsystem. On the other hand, Frawley 
(1973) conceptualized the family farm as a social system con­
sisting of two subsystems; the family and the farm. This 
latter view is consistent with the perspective used in this 
analysis and is based on the notion of the different levels 
of social organization discussed above. 
As a starting point, the fairm family may be viewed as a 
social system of the primary level of social organization 
(Parsons 1959; Hardee 1965). Likewise, the farm enterprise 
may be viewed as a social system. These two social systems 
are so closely related that they may be viewed as a unified 
social system. This unified social system is the family 
farm. When two social systems are articulated in this 
manner and viewed as a single unit, a systemic linkage is 
said to exist (Loomis 1960). The systemic linkage between 
the family and the farm enterprise is not a part of either; 
yet, it may be considered as a part of the family farm. 
Therefore, the family farm may be viewed as a social system 
consisting of the family subsystem, tho farm enterprise 
subsystem as well as the systemic linkage between the 
two. 
When higher level social systems are considered, the 
family farm may be viewed as a subsystem of such systems 
as the community, the economy and the society. This implies 
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that the family farm is not an isolated social system. 
Rather, it has some relationship to other social units that 
are parts of the same larger system(s). Accordingly, the 
family farm has to interact with these various social 
systems. The other social units with which the family farm 
has to interact are called its environment. In other words, 
the family farm as a subsystem of the larger society exists 
within a social environment with which it has to inter­
act. 
Family Farm as the 
Adoption Unit 
The family farm as an operating economic unit is the 
unit of analysis in this study. In the course of perform­
ance, the members of the family farm have to make numerous 
decisions as to what is to be done and how it will be 
accomplished. Some of the decisions to be made are in 
relation to what specific practices are to be used in farming. 
The adoption of recommended farming practices may be viewed 
as the outcome of such decisions. One might argue that the 
family farm as a system cannot make decisions, nor can it 
adopt; only individuals can do so. Yet, it can be shown 
that when individuals do adopt recommended farming prac­
tices, they do so as representatives of the family farm unit, 
just as managers and employees in other types of organiza­
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tions adopt certain techniques for the organization. It has 
been a common practice in sociology to view adoption on 
farms as an individual action while viewing adoption in other 
organizations as an organizational action. This is done 
despite the fact that both actions are made by an individual 
on behalf of an organization. It seems then, more appropriate 
to consider the adoption of recommended farming practices 
as a family farm matter. Whatever the way adoption decisions 
are made, they are made on behalf of the family farm. There­
fore, the family farm is considered here as the adoption 
unit. It is true that the farm as such cannot adopt recom­
mended farming practices. It is equally true that the indi­
vidual or the family cannot adopt recommended farming 
practices unless there is a farm to operate. This makes it 
clear that a connection between the family and the farm is a 
prerequisite for adopting (or even considering) recommended 
farming practices. The family farm is the adoption unit 
regardless of how adoption decisions are reached. 
The rest of this chapter will be devoted to the de­
velopment of the research propositions. This section will be 
divided into two major subsections. The first subsection 
will deal with the theoretical definition of the concepts 
to be used in the study. The second subsection will discuss 
the relationships among concepts. In this study, there are 
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two main dependent variables to be explained; namely, the 
adoption of recommended farming practices and family farm 
effectiveness. In discussing the relationships among con­
cepts, the relationships of the independent variables and the 
adoption of recommended farming practices will be stated 
first. This will be followed by a discussion of the rela­
tionship between the independent variables and family farm 
effectiveness. 
Theoretical Definitions of 
Concepts 
Family farm system variables 
As has been stated earlier, the family farm is viewed 
as a social system. The family fazm as a social system has 
its specific structure. There are three main conceptual 
components of the family farm system. First, there is the 
family subsystem. Second, there is the farm enterprise 
subsystem, and finally, there is the systemic linkage be­
tween the family and the farm enterprise subsystems. The 
family farm, as an operating social system, may be described 
in terms of the distinctive characteristics of its three 
components. 
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Family variables Concepts that pertain to and/or 
describe the family system are family variables. There are 
numerous concepts that may be included in this category. 
For the purpose of this dissertation, only those concepts 
that are relevant to family farm performance will be con­
sidered. On the basis of theoretical and empirical con­
siderations, four family variables seem to be relevant. 
The significance of each family variable will be discussed 
later in this chapter. For now, it is sufficient to state 
that theory and past research show that family size, edu­
cational level, decision-making and aspirations are relevant 
to farming. 
Family size The size of a social system has 
been defined in terms of membership volume (Caplow 1964; 
Hall et al. 1967; Indik 1963). This conceptualization seems 
applicable to family size. Family size may be defined as 
the number of family members living on the farm and/or bene­
fiting from its output. 
Educational level Education is an important 
means of socialization through which significant knowledge, 
skills and orientations are acquired. Most education in 
modern societies takes place in formal specialized insti­
tutions. The degree to which the family members have 
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received formal socialization is called the educational 
level. Family educational level will be defined here as 
the amount of formal schooling received by adult family 
members. 
Family.decision-making Numerous decisions have 
to be made in order to keep things operating on the family 
farm. These decisions may be about family affairs or 
about the farm business. Some family member(s) have to 
make the necessary decisions. Farm families differ as to 
who makes de visions. In some families, the power to make 
decisions may be concentrated in the hands of one person. 
In others, decisions may be made by more than one person, 
either in the form of sharing each decision or in the form 
of dividing decisions. There may also be various degrees 
between the pure concentration and the equal sharing of 
decision-making power. How decisions are actually made is 
called fcunily decision-making. It refers to the manner in 
which decisions are made by the farm family. It has to do 
with the relative involvement and power of the family members 
in making home and farm decisions. 
Family aspirations People have different goals 
in life. These goals represent desired states of affairs for 
people. Once people state their goals, they strive to 
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realize them. The existence of goals and concerted effort 
towards realizing them reflects the level of people's as­
pirations. The farm family, for instance, may concentrate 
on securing a certain educational level for its children. 
It may also stress expanding the farm enterprise. How the 
family is'considering and working for the realization of 
such goals reflect the level of aspiration it has. Family 
aspirations, accordingly, refers to the degree to which the 
family strives toward certain goals. 
Farm variables Farm variables are concepts that 
pertain to or describe the farm enterprise subsystem. The 
significance of these concepts stems basically from the fact 
that they reflect the resource base of the family farm as a 
social system. The performance of the whole system may be 
facilitated or restrained by the resources available to it. 
Farm size is probably the most widely used farm vari­
able. It shows up in almost all farm studies. One of the 
reasons is that farm size provides a parsimonious and mean­
ingful description of the farm. Accordingly, farm size will 
be included in this study. Another farm variable that seems 
relevant is diversity. Diversity provides an indication of 
the range of farming activities. It also indicates the 
variability of information to be handled and decisions to be 
made. Farm size and farm diversity will, therefore, be 
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considered in this study as the major farm variables. 
Farm size Size is probably the most obvious 
and least theoretically defined concept. "Many researchers 
who investigate size cite a series of measures but offer no 
definition to encompass these measures" (Price 1972a:174). 
Price made this statement concerning research on complex 
organizations but it also seems to hold true for farm re­
search where acres of cropland, number of cows,- corn acre­
age etc. have been used. Price suggests that size be de­
fined as "the scale of operation of a social system" 
(1972a:74) and claims that this definition encompasses 
the measures of size often used by organizational researchers. 
In this research, farm size is defined as the scale of the 
operation of the system in terms of inputs. There are three 
main inputs in farming; land, labor and capital. The volume 
of each of these inputs may be considered as an indicator 
of farm size. 
Farm diversity Some farms concentrate on pro­
ducing only one product. Others may produce several 
products. For example, some farms may be corn or hog pro­
ducers while others may produce corn, cattle and hogs. 
The nature of farming is such that each production line may 
be pursued independent of any other. Each production line 
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is called an enterprise e.g., crop enterprise, dairy 
enterprise etc. The number of enterprises on a farm may be 
one, in which case, the farm is very specialized. When 
there are a number of enterprises on the farm it is diversi­
fied. The greater the number of enterprises on a farm, 
the more diversified it is said to be. Hence, diversity 
may be defined as the number of different enterprises pur­
sued on a farm. 
The systemic linkage Systemic linkage seems to 
be the most relevant theoretical concept to describe the 
family-farm relationship. Loomis defines systemic linkage 
as 
. . . the process whereby the elements of at least 
two social systems come to be articulated so that 
in some ways they function as a unitary system 
(1960:32). 
In this research, the systemic linkage of concern is that 
between the family and the farm enterprise as they function 
as a unitary family farm system. This systemic linkage may 
be described in terms of its type and duration. The type of 
systemic linkage refers to the kind of tenure arrangements 
that determine the family rights in the farm enterprise. 
The duration of the systemic linkage refers to its time 
dimension, i.e., the age of the family farm. Historically, 
there has been a strong relationship between the two 
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dimensions. 
It has been possible over the lifetime of an 
individual for farmers to acquire ownership or 
a major equity in the total resources required 
to put together a viable commercial farm (Hath­
away 1969:121) . 
Current conditions seem to make it harder to acquire owner­
ship. Hence, the dimensions of the systemic linkage may be 
considered separately. 
Age Age here refers to the chronological time 
through which the linkage between the family and the farm 
enterprise has existed. In other words it refers to the 
time through which the family farm as a unitary system has 
operated. 
Tenure Smith (1953:274) states that land 
. . . tenure denotes the social relationship between 
the population and the land. It refers to the ways 
of holding land to property rights of the indi­
vidual to the land. 
Tenure may be defined here as the type of relationship be­
tween the family and the land it operates. The significance 
of tenure is that it reflects the degree to which the family 
has control over its natural resources. 
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Integration into the social environment 
There are many elements outside the family farm 
boundaries that may be relevant to its performance. 
These elements are called the environment and are of two 
major types; natural and social. The natural elements of 
the environment are those pertaining to the natural physical 
conditions. Despite the importance of the natural environ­
ment to the family farms they will not be given much atten­
tion in this research because they are beyond the control 
of the family farm. What is of interest is the social 
environment which is represented by the various social units. 
It consists of the "environmental agents that are carriers 
of the environmental needs and resources" (Azumi 1972:27). 
The social environment may be defined as "components with 
which the organization actually or potentially transacts 
and which are composed of causal texture (Emery and Trist 
1965:26). Osborn and Hunt (1974) classify the social 
environment of an organization into three components; the 
macro, the aggregation and the task environments. The macro-
environment is defined as "the general cultural context of 
a specified geographic area and contains those forces 
recognized to have important influences on organizational 
characteristics and output" (Osborn and Hunt 1974: 
231-232). 
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The aggregation environment consists of social units oper­
ating within the macro environment. Together, the macro 
and aggregation segments of the environment "may be seen as 
the larger framework in which all organizations in a state, 
nation, or geographic area operate" (Osborn and Hunt 1974: 
232). The task environment is defined as "the portion of 
the total setting which is relevant to goal setting and goal 
attainment" (Osborn and Hunt 1974:232). Most of the research 
on organizations concentrates on the task environment 
(e.g., Negandhi and Reimann 1973). The concern here is not 
with the characteristics of the environment as such but 
with the relationship between the family farm and its 
environment. The family farm environment may be viewed as 
consisting of two categories and environmental elements: 
a. The task environment: those elements that are 
relevant for goal setting and goal attainment. 
This category may include other farms, farm 
cooperatives, and the Extension Service among others. 
b. The general environment: consists of the major 
societal factors that are not directly related to 
farming goals. This category may include mass 
media, religious organizations and governmental 
units among others. 
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As the concern here is with the relationship between 
the family farm and its environment, the following concepts 
seem to describe some of the important aspects of this re­
lationship. These concepts cover the relationship between 
the family farm and some of the most significant environ­
mental elements. 
Social participation Social participation describes 
how the farm family relates to the environmental units in 
the same geographic area. It has to do with the relation­
ship between the farm family and the various organized 
groups in the area. This relationship may be in terms of 
joint membership and/or shared activities. Social partici­
pation may be defined as the "act of associating or joining 
any organized group(s) and partaking in the group(s) activi­
ties" (Noury 1973:85). 
Cooperative activity Family farms share some general 
goals and problems. Some of these problems can-not be solved 
within the operation of every single family fainn. Farm 
cooperative movements were established as a means to cope 
with such general problems. Cooperative activity describes 
the relationship between the family farm and other units in 
the task environment that have similar goals and problems. 
It can be defined as the degree to which the farm family 
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joins and supports the farmers' cooperative movement. 
Cosmopoliteness Cosmopoliteness describes the re­
lationship between the family farm and its macro environment. 
The farm family in relating to its environment puts different 
emphasis on the immediate and macro environments. The de­
gree to which the macro environment is emphasized by the 
farm family is the core of its cosmopoliteness. Cosmopolite­
ness may be defined as the degree to which farm family 
members have extra-local or general societal interests. 
Communication behavior Information is an important 
social resource. Many decisions that are to be made by 
the farm family are based on the information received from 
the environment. Information is disseminated to the farm 
families through various environmental agents. Because of 
the diversity of information sources, they differ in their 
availability, credibility and the types of information they 
transfer. Likewise, farm families may differ in their 
access, confidence, and exposure to different information 
sources in the environment. The relationship between the 
family farm and the various information sources may be 
called the communication behavior of the farm family. Hence, 
communication describes the relationship between the family 
farm and the environmental units that disseminate relevant 
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information. Communication behavior may be defined as the 
means by which the farm family acquires information relevant 
to its operation. 
Contact with extension The Cooperative Extension 
Service is an important element in the task environment of 
the family farm. Extension carries the environmental 
resources in terms of information and recommendations to 
the family farm. Contact with extension describes the re­
lationship between the family farm and this unique environ­
mental unit. The uniqueness of the Extension Service is 
due to its devotion in transferring technical information 
to family farms. Contact with extension determines how 
well the environmental resources it carries are being re­
ceived and utilized by the family farm. Contact with ex­
tension may be defined as the degree to which the farm 
family participates in extension-sponsored activities and 
uses extension facilities. 
Adoption of recommended farming practices 
There is no agreement among scholars on the concep­
tualization and theoretical meaning of this concept. Such 
concepts as innovativeness (Stanfield and Whiting 1972; 
Havens 1965; Sutcliffe 1974; Sawer 1973), adoption behavior 
(Wilkening and Guerrero 1969: Bose 1961; Copp 1958; Young and 
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Marsh 1956; Fliegel 1956; Marsh and Coleman 1954); tech­
nological change (Wilkening 1954) and technological compe­
tence (Lionberger 1960; Straus and Estep 1959), have been 
used to refer basically to the same empirical phenomenon. 
This may be due to the different shades of meaning implied 
in the concept. Thus, the term innovativeness concentrates 
on the novelty of the practice and how early it is adopted. 
Adoption behavior concentrates of the decision-making 
aspect of the adopting unit and technological competence and 
technological change concentrates on the functional aspect 
of the practices being adopted. 
Adoption behavior has been defined as a mental process 
(Beal and Bohlen 1955), acceptance (Rogers 1958; Wilkening 
1956; Katz et al. 1963), decision to use (Rogers and Burdge 
1962) and a general behavioral disposition (Copp 1958, 
1956). 
It seems that the conceptualization of adoption has 
often been dependent on the researcher's concern. This is a 
part of what has been referred to in Chapter I as tendency 
toward empiricism. What is really needed is an abstract 
definition from which other empirical definitions may be 
deduced. It is probably helpful to distinguish between 
three related but conceptually different concepts, i.e., the 
adoption process, adoption progress and adoption behavior. 
The adoption process has to do with what takes place within 
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the adopting unit until it adopts a particular item. Adop­
tion progress has to do with locating the adoption unit in 
the adoption process. Both the adoption process and 
adoption progress are useful as heuristic devices when a 
single idea or practice is concerned. Adoption behavior 
is a generalized concept that has to do with what the 
adoption unit does with regard to a multiplicity of items 
(ideas or practices). It is this generalized trait that is 
of concern here. Adoption behavior may be defined as a 
generalized behavioral disposition to use recommended farming 
practices. 
Adoption behavior reflects the technology being used 
by the family farm. Each recommended practice is based on 
scientific research findings in the agricultural sciences. 
When such research shows a specific practice to be superior 
to others, it is recommended by researchers for use by 
family farms. The Cooperative Extension Service then com­
municates these recommendations to farm families. 
Family farm effectiveness 
Effectiveness is probably one of the most ambiguous 
concepts in sociology. Although effectiveness has become a 
key concept in sociological literature - there is no agree­
ment on what the concept means. Much has been written 
about the conceptualization of effectiveness; yet, the 
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dispute on the meaning of the concept has not been resolved. 
Most of the conceptualization of effectiveness has been 
done in the study of complex organizations. There are two 
basic conceptual problems encountered in any definition of 
effectiveness. First, the problem of setting a standard 
reference point on the basis of which effectiveness is to 
be defined theoretically and empirically. Second, the 
problem of specifying a criterion performance objective that 
may be used as a yardstick with regard to different degrees 
of effectiveness. 
With respect to the first problem, the prevailing 
viewpoints seem to center around three basic reference 
points. The first viewpoint concentrates on the organiza­
tional goals as the reference point against which organiza­
tional effectiveness is to be defined. This seems to 
facilitate putting a general theoretical definition of 
effectiveness; yet, it restrains general operational 
definitions since most goals are not clear and vary among 
organizations. This approach is often referred to in the 
literature as the goal approach. The second viewpoint 
concentrates on the acquisition of resources as the 
reference point of effectiveness. This approach is often 
called the system resource approach and is claimed by its 
proponents to provide a more universal criterion. Yet, it 
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can be argued that this is no more than another version of 
the goal approach. This means that what is meant is that 
acquisition of resources is postulated as a universal goal 
to all organizations. The third viewpoint concentrates on 
system requisites as a reference point for effectiveness. 
This approach is often referred to as the systemic approach 
or structural functional approach. According to this ap­
proach effectiveness is defined in terms of the ability to 
solve certain requisite system problems. This seems to be 
facilitative of a rather general theoretical definition of 
effectiveness, the operationalization of which may vary among 
different systems. Yet, the problem with this approach is 
that it is often not clear whether system requisites are 
survival or effectiveness criteria. 
With regard to the second problem of specifying a cri­
terion objective, two viewpoints can be distinguished. These 
are the "maximization" and the "optimization" viewpoints. 
It can be noted in the literature that maximization is the 
criterion used by scholars who adhere to the goal approach 
and optimization is the criterion used by those who adhere 
to the system resource approach. 
Besides these variations in dealing with these problems, 
scholars also differ in how they specify what constitutes 
effectiveness. Steers (1975) distinguishes two approaches: 
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"(1) normative, or prescriptive models, which attempt to 
specify those things an organization must do to become ef­
fective; and (2) descriptive models which attempt to sum­
marize the characteristics found in successful organiza­
tions" (p. 550). Steers adds that normative models are 
based either on theoretical formulations or value premises 
while descriptive models are more empirically based. 
In view of these points of difference, it is con­
ceivable that there are too many definitions of effective­
ness to be cited here. It is also conceivable that there 
is a need for a standardized definition of effectiveness. 
Although developing such a definition is a worthy under­
taking, it is not intended to be the concern of this study. 
However, some comments should be made. 
1. Differentiating between the goal approach, the 
system resource approach and the systemic approach to 
defining effectiveness seems artificial. All three 
approaches state goals or objectives for effective per­
formance. The difference is that the goal approach concen­
trates on empirical goals which may be different for dif­
ferent social systems, while the system resource approach 
and the systemic approach concentrate on theoretically 
deduced performance goals that may be common to all social 
systems. This leads to the conclusion that the only dif­
ference between these approaches is the level of abstraction 
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at which they are stated. If this conclusion is taken as a 
starting point integration will be more promising. 
2. The need for a generally accepted definition for 
effectiveness is urgent. What is needed is agreement on 
an abstract theoretical definition, the empirical indicators 
of which may be different for different types of social 
systems. 
In this research, a systemic definition of effectiveness 
will be used for the following reasons : 
1. Although not generally accepted, it is considered 
the more abstract approach to system effectiveness. One 
objective of this research is to explicitly relate empirical 
family farm research to more general sociological theory. 
This objective can best be achieved if the rather abstract 
systemic approach is used. 
2. The systemic approach is probably more comprehensive 
in defining effectiveness than the alternative approaches. 
3. Effectiveness seems to be a multidimensional con­
cept and the systemic approach appreciates this fact on a 
theoretical basis and makes it more explicit. 
According to Parsons (1959), every system must solve 
four basic problems which he calls system requisites. These 
are adaptation, goal attainment, integration and latency. 
This definition seems to be the most general and comprehensive. 
Other similar definitions stress only some of the four 
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requisites specified by Parsons. Some organizational 
scholars stress adaptation in terms of acquisition of re­
sources (Katz and Kahn 1966 and Yuchtman and Seashore 1967). 
Other scholars stress goal attainment as the only factor 
in effectiveness (Price 1972b; Stewart 1974). Georgopoulos 
1965, emphasizes goal attainment and latency in his defi­
nition. Baas (1952) emphasizes goal attainment, adaptation 
and latency. A similar definition was given by Friedlander 
and Pickle (1968). Table 2.1 presents a summary of criteria 
used for defining effectiveness by these scholars. 
Based on the above discussion, it seems that defining 
effectiveness in terms of the degree to which the social 
system meets the system requisites is the most comprehensive. 
The four system requisites and their application to the 
family farm are discussed below. 
Income (adaptation) For Parsons (1959), adaptation 
means securing from the environment sufficient resources 
and distributing these resources throughout the system. 
For the family farm, the ability to secure resources from 
the environment depends mainly on its ability to pay for 
them. The buying power of the family farm is thus de­
pendent on its control over money. But money itself cannot be 
generated within the farm family; rather, it has to be 
secured from the environment. Therefore, money is a 
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valuable resource to secure because of the role it plays in 
securing other resources. It can be said that securing 
money is a major part of the adaptation of the family farm. 
Income may, thus, be considered an adequate translation of 
adaptation. It refers to the degree to which the family 
farm is able to secure resources from the environment. 
Production (goal attainment) Goal attainment for 
Parsons means establishing priorities among goals and 
mobilizing resources toward their attainment. It may be said 
that there is no universal set of goals for the family farm. 
Yet, it is true that the family farm is an economic unit. 
Therefore, production may be postulated as a major goal for 
family farms. Besides, most of what is done on the farm 
is actually a kind of mobilizing of resources for pro­
duction. On each farm, priorities among possible farm 
products are made and resources are then allocated accord­
ing to these priorities. The outcome of this process is 
farm production. Hence, production encompasses the 
meaning of goal attainment as applied to the family farm. 
Efficiency or productivity (integration) Integra­
tion for Parsons means coordinating and maintaining viable 
interrelationships among components of the social system. 
For the family farm interrelationships among the family mem­
bers, the family, the farm, labor, management and capital 
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are essential. The more viable these interrelationships 
are, the more integrated the system is. Integration will be 
reflected in how well the resources of the system are 
being exploited. Therefore, the relationship between system 
resources and system output is the core of integration. 
Efficiency may then be considered a fair representation of 
integration in the family farm system. Efficiency refers 
to the output of the family farm per unit of input. 
Satisfaction (latency) Latency for Parsons includes 
pattern maintenance and tension management. Pattern mainte­
nance has to do with ensuring that the actors display approp­
riate characteristics and tension management has to do with 
dealing with the internal tensions of actors. Latency is re­
flected in a positive orientation of actors toward the system. 
For the family farm, satisfaction seems to represent latency 
since pattern maintenance and tension management will be re­
flected in satisfaction with membership in the system. Satis­
faction refers to the degree to which members have a positive 
affective orientation toward membership in the system. 
Relationships among Concepts 
In this section the relationship among concepts will be 
discussed. There are two main dependent variables of 
interest; namely, adoption behavior and effectiveness. The 
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relationship between each of these dependent variables and 
the independent variables will be discussed separately. 
First, the relationships between the independent variables 
and adoption behavior will be discussed. Next, the relation­
ships between the independent variables and effectiveness 
will be discussed. 
Adoption behavior as the dependent variable 
Family variables and adoption The family has an 
important impact on what takes place on the farm. The North 
Central Rural Sociology Subcommittee for the Study of Dif­
fusion of Farm Practices (1955) stated that: 
. . . while the farm is becoming more specialized 
and separate from family affairs, a close relation­
ship still exists between family and farm matters 
in the majority of farms in the United States. If 
we are to understand how and why improved farm prac­
tices are accepted or rejected, we must know more 
about how the family, its structure, norms and goals 
affect the decisions made in farm matters. 
The importance of family structure is two-fold. First, the 
family provides the human factor in farming in terms of 
labor and management. Accordingly, decisions to adopt or 
reject recommended practices are made by the farm family 
and are affected by its structure. Second, the farm family 
has certain demands that must be met through its engagement 
in farming. These demands may work as an incentive to adopt 
recommended practices on the one hand and may compete with 
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the fanning enterprise for scarce capital needed for 
adoption of many practices on the other. Lionberger (1960) 
upon reviewing the available literature generalized that 
family factors are related to the adoption of farm and home 
practices. 
Family size Family size is related to family 
demands. As family size increases, its demands will in­
crease accordingly. This will put more pressure an en­
hancing farm performance to meet these demands. Since 
recommended farming practices are said to be a means of 
enhancing farm performance, the farm family will tend to 
adopt recommended practices as its size increases. Em­
pirical work on the relationship between family size and 
adoption of recommended practices is very limited. South 
et al. (1965) found a positive relationship between number 
of children in the family and adoption. 
Educational level Since the adoption of 
recommended practices involves receiving and interpreting 
information, some of which may be abstract, education is 
expected to be an important variable upon which adoption 
behavior depends. Besides, the adoption process involves 
making judgements about the relevance of recommended prac­
tices. Such judgements are usually guided by insights 
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gained through previous education. In short, adopting 
recommended practices is a managerial concern in the family 
farm business. As such it requires certain managerial 
knowledge and skills. Education is expected to provide 
such managerial skills. Therefore, it is expected that 
adoption of recommended practices will increase as the 
educational level of family members rises. 
At the empirical level, education has been used in 
adoption research more than any other variable. The majority 
of researchers report a positive relationship between edu­
cational level and adoption of recommended farming practices 
(Sandu and Allen 1974; Seal and Sibly 1967; South et al. 
1965; Bose 1961; Ploch 1960; Lawry et al. (1958) : Slocum et al. 
1958; Copp 1958; Young and Marsh 1956; and Marsh and Cole­
man 1954). However, some other researchers report somewhat 
different results. For example, Gartrell et al. (1973) 
found a curvilinear relationship between educational level 
and adoption behavior. Pampel and Van Es (1977) found that 
education is significantly related to the adoption of com­
mercial practices but not to the adoption of environmental 
practices. On the other hand. Havens (1965) and Rogers 
(1965) found no relationship between educational level and 
adoption behavior. It is worth noting that no study reported 
a negative relationship between educational level and 
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adoption of recommended practices in farming. In summary, 
there is considerable support for the proposition that edu­
cational level is related to adoption of recommended farming 
practices. 
Family decision-making Wilkening (1956:36) 
hypothesized that "the more father centered the decision­
making the fewer innovations accepted". This is because 
the father's authority is based on tradition and is ex­
pected to be associated with the use of traditionally proven 
practices; besides, the risk involved in adopting new prac­
tices may threaten the father's authority. Empirically, 
this hypothesis was not upheld, however (Wilkening 1956). 
Fliegel (1956) found no relationship between operator's 
authority and adoption; on the other hand, Sawer (1973) 
hypothesized a negative relationship between wife's involve­
ment in decision-making and husbands adoption score. Her 
rationale for this is that the complexities of adoption 
decision-making may require specialized knowledge and skills 
that the wife does not have. This hypothesis was not sup­
ported by empirical data. 
Straus (1960) found that joint family decision-making 
is positively related to adoption of recommended farming 
practices. Although the empirical evidence regarding the 
relationship between family decision-making and adoption 
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behavior is both limited and inconclusive, it can be ex­
pected that joint decision-making will be positively 
related to adoption of recommended practices. Decisions are 
based on relevant knowledge and skills which may be 
complementary if more than one person is involved in making 
them. 
Family aspirations Each family has some 
aspirations that it would like to reach. Most aspirations 
require resources to be reached. The higher the aspirations, 
the greater the resources required to reach them. If 
family aspirations are realistically stated, they should be 
associated with concerted efforts to secure the resources 
needed to realize them. Most of the resources needed may be 
translated to economic terms. The adoption of recommended 
practices may be viewed by farm families as a rational means 
to help generate the resources needed. In short, family 
aspiration may be an incentive for adoption of recommended 
practices. In several studies, family aspirations have been 
found to be related to adoption of recommended farming 
practices (Wilkening 1954; Wilkening and Guererro 1969). 
Farm variables and adoption Although the farm 
family is the decision-making unit in adopting recommended 
practices, such decisions are made for the farming enterprise. 
47 
Therefore, the characteristics of the farm must be taken 
into consideration. Hence, farm structure is expected to 
influence adoption behavior. The importance of the farm 
structure is that it constitutes the operating economic unit 
as well as the natural resource base for the family farm. 
Natural resources on the farm may encourage or discourage 
adoption of recommended farming practices. 
Farm size Farm size is the most widely used 
farm characteristic in adoption research. The importance 
of farm size is that it indicates the economic resources 
available. Adoption of recommended practices involves some 
economic risk which can not be taken if farm resources are 
limited. Most of the research on farm practice adoption 
reports a positive relationship between farm size and 
adoption behavior (Brown et al. 1976; Sandu and Allen 1974; 
Seal and Sibly 1967; South et al. 1965; Havens 1965; Copp 
1958, 1956; and Slocum et al. 1958). Yet, the relationship 
between farm size and adoption does not seem to be universal. 
Fliegel (1956) found no relationship between farm size and 
adoption of recommended fairming practices. Havens (1965) 
found that farm size was related to adoption only for 
voluntary adopters but not for involuntary adopters. Pampel 
and Van:;Es (1977) found that farm size was related to the 
adoption of commercial practices but not to the adoption 
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of environmental practices. 
Diversity Diversity of farm business is an 
important characteristic in American agriculture; yet, it 
is rarely considered in adoption studies. There has been 
a steady trend to more specialization of family farms. 
Operators of specialized farms will have to deal with a 
fewer number of recommendations about which they can gather 
more information. Therefore, it is often thought that the 
more specialized farms will adopt more of the applicable 
recommendations. This contention has not received enough 
empirical testing. Two studies examined the relationship 
between diversity and adoption neither of which supports this 
idea. Copp (1956:21) concluded that the 
. . . extent of diversification is a negligible 
factor in explaining the variation in adoption 
scores. 
Another study concluded that 
. . . mixed farming is likely to be associated with 
the acceptance of new practices in the care and 
operation of woodlands (South et al. 1965:19). 
This conclusion is in contrast with the theoretical con­
tention. Hence, the relationship between diversity and 
adoption of recommended practices still needs empirical 
support. 
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Systemic linkage and adoption The decision to adopt 
recommended practices is expected to be influenced by the 
relationship between the family and the farm enterprise. 
This relationship is often taken into consideration by the 
farm family for they cannot plan beyond the limits allowed 
by their relationship to the farm they operate. A well-
established systemic linkage may be helpful to the farm 
family in adopting recommended practices. 
Age The age of family farm is one aspect of 
the systemic linkage. Age is likely to be associated with 
understanding conditions on the farm. The longer the family 
engages in farming, the more they will have experience about 
their farm and farming in general. This experience will 
assist in making decisions about the adoption of recommended 
farming practices. It is expected, therefore, that the 
adoption of recommended practices will be influenced by the 
age of the family farm system. On the other hand, it may be 
argued that age is related to traditionalism and has negative 
influence on adoption. Despite the importance of this vari­
able, it has not often been included in adoption studies. 
Pampel and Van Es (1977) found that the number of years 
spent in farming was significantly related to the adoption 
of recommended environmental practices but not related to 
the adoption of commercial practices. Havens (1965) found 
no significant relationship between years in farming and the 
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adoption of recommended farming practices. These empirical 
studies do not lend strong support to the contention that adop­
tion of recommended farming practices is influenced by the 
age of the family farm. Yet, they do not yield enough evi­
dence to alter this contention. This relationship can then 
be subjected to testing. 
Tenure Tenure is another aspect of the systemic 
linkage. Tenure status implies various degrees of control 
over natural resources and farming operations. While owners 
are free to adopt recommended practices, tenants are handi­
capped by tenancy arrangements and the temporary nature of 
their contracts. Empirical studies have shown that land 
ownership is positively related to the adoption of recom­
mended farming practices (Seal and Sibly 1967; South et al. 
1965; Copp et al. 1958). Pampel and Van Es (1977) found 
that land ownership was related to the adoption of recom­
mended environmental practices but not related to the adop­
tion of commercial practices. Havens (1965) found no rela­
tionship between land ownership and adoption of recommended 
practices. The weight of most previous research seems to 
support the proposition that adoption of recommended farming 
practices is related to tenure. 
In summary, the systemic linkage provides differential 
control over resources that may facilitate or hinder adoption. 
Systemic linkage also implies first hand experience with 
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farming and farm conditions that promote the adoption of 
recommended practices. 
In view of the foregoing discussion, the following 
hypotheses can be stated for testing: 
G.H.I; Family farm system variables are related to adoption 
of recommended farming practices. 
S.H.ll; Family variables of size, educational level, 
decision-making and aspirations will be 
positively related to adoption of recom­
mended farming practices. 
S.H.12: Farm variables of size and diversity will 
be related to adoption of recommended 
farming practices. 
S.H.13: Systemic linkage variables of age and 
tenure will be related to adoption of 
recommended farming practices. 
S.H.14: Family variables of size, educational level, 
decision-making and aspiration, farm vari­
ables of size and diversity, and systemic 
linkage variables of age and tenure in 
combination will be related to adoption of 
recommended farming practices. 
Integration into the environment and adoption Inte­
gration into the environment is an essential factor in the 
adoption of recommended farming practices. Interaction with 
environmental elements is the means by which farm families 
get to know about what is recommended. Evidence of the 
validity and utility of the recommendations lies in the 
environment and interaction is needed to know this evidence. 
Hence, the adoption of recommended practices is expected to 
52 
be higher as the contact of the farm family .with its, environ­
ment increases. Past research on the adoption of recommended 
farming practices shows a definite support of the relation­
ship between integration into the environment and adoption. 
Social participation Social participation is 
one indicator of integration with the environment that has 
been used in adoption research. Most of the research 
findings support the proposition that social participation 
is related to adoption. Rogers and Shoemaker (1971) after 
reviewing 149 adoption studies generalized that social 
participation is related to adoption since 109 of these 
studies report such a relationship. The subcommittee for the 
study of the diffusion of farm practices in the North 
Central region also stated that "participation in general 
farm organizations and farm cooperatives is associated with 
early adoption of new farm practices" (1955:8). Using dif­
ferent measures of social participation, Copp (1956) found 
a strong bivariate relationship between social partici­
pation and adoption of recommended farming practices. The 
correlation coefficient between different social partici­
pation measures and adoption ranged from .133 to .52. 
Yet, this relationship did not hold in multivariate 
analysis. Straus (1960) found that wives of high adopters 
have higher levels of social participation. Social 
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participation was also found to be related to adoption in 
other studies (Coughenour 1960; Slocum et al. 1958 and 
Marsh and Coleman 1954). 
Cooperative activity Cooperation with other 
farm families who share the same interests and problems may 
be indicative of commitment to farming. Such commitment is 
expected to be directed to the betterment of farming both 
as a vocation and as practiced by the farm family. Since 
adoption of recommended farming practices is argued to be 
the road to better farming, it is expected that cooperative 
activity will be related to the adoption of recommended farming 
practices. Copp (1956:15) "concluded that membership in farm 
organizations is decidedly correlated with adoption". In 
another study, Copp (1958) found that farm organization 
membership was one of the best predictors of adoption in 
a multivariate analysis of data from two different 
samples. 
Cosmopoliteness Cosmopoliteness has often 
been found to be related to adoption. The North Central 
Rural Sociology Subcommittee for the Study of Diffusion of 
Farm Practices states that 
- . . the broader one's social orientation, the 
more likely he is to accept new ideas. Only a 
few individuals may have such outside contacts, 
but they may be in a position to influence their 
neighbors. Local orientation on the part of the 
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majority is not necessarily a limiting factor in 
the diffusion of new ideas so long as a few leaders 
have outside contacts (1955:7). 
Beal and Sibly (1967) found a positive relationship between 
cosmopoliteness and farm practice adoption; they obtained 
a correlation coefficient of .40 between the two variables. 
Rogers and Shoemaker (1971) reviewed the literature and 
generalized that cosmopoliteness is related to adoption. 
Looking at the relationship from the other direction, 
Copp (1956:23) found'"high local group identification is 
negatively associated with adoption". 
Communication The relationship between com­
munication and adoption has been emphasized in many studies. 
It has been recognized from the outset of adoption dif­
fusion research that communication plays a key role in 
adoption. Knowledge about agricultural practices, concerning 
which ones are recommended, is produced by specialized 
sources in the environment. This knowledge has to reach 
farm families who are the prospective users of recommended 
practices. Hence, some sort of communication has to take 
place before adoption decisions are made. This is probably 
why communication variables have had a prominent place in 
adoption-diffusion research. Early studies concentrated 
on the relative importance of different sources of informa­
tion at different stages in the adoption process (Wilkening 
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1954, 1956; Beal and Bohlen 1955; Copp et al. 1958). Another 
trend developed later focused on the relationship between 
the communication behavior of farmers and their adoption of 
recommended agricultural practices. Findings agree that 
there is a positive relationship between communication 
behavior and adoption of recommended farming practices. 
Fliegel (1956) found that information contact was related 
to adoption. Other studies report a positive relationship 
between the number of information sources used and adoption 
of recommended farming practices (Lionberger 1953; Copp 
1956; Coughenour 1960; Rogers 1965; South et al. 1965; Beal 
and Sibly 1967; Mason and Halter 1968). Some studies have 
considered the characteristics of the sources of information 
used by farmers. Coughenour (1960) differentiates between 
printed media sources and institutionalized media sources. 
He found that the use of both types of media are related to 
adoption; yet, the use of institutionalized media was more 
strongly related to adoption. Rogers and Shoemaker (1971) 
reviewed the literature and generalized that adoption be­
havior is related to the use of both mass media communica­
tion channels and interpersonal communication channels. 
In summary, the relationship between communication 
behavior and adoption of recommended farming practices is 
theoretically a crucial one. In addition, this relationship 
is well-documented in the findings of empirical research. 
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Contact with extension The Extension Service 
is the organization responsible for promoting the use of 
recommended practices by farm families. This unique 
characteristic makes it relevant to consider contact with 
extension separate from general communication behavior. 
Since the Extension Service seeks to communicate recom­
mended practices to farm families, it is expected that the 
more farm families contact this agency, the more they will 
adopt recommended farming practices. Research findings sup­
port this idea. Copp (1956) obtained a correlation coeffi­
cient of .5 between contact with the county agent and adop­
tion. He also found that participation in extension-
sponsored groups is related to the adoption of recommended 
farming practices. Significant relationships between contact 
with extension and adoption of recommended practices were 
also reported in various other studies (Marsh and Coleman 
1954; Maulik et al. 1966; Beal and Sibly 1967; Mason and 
Halter 1968; Sandhu and Allen 1974). Rogers and Shoemaker 
(1971) generalized that change agent contact is related to 
adoption. 
Based on the above discussion, the following hypotheses 
can be formulated. 
G.H.2: Integration into the environment will be related to 
adoption of recommended farming practices. 
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S.H.21: Social participation, cooperative activity, 
cosmopoliteness, communication, and contact 
with extension will be related to the adop­
tion of recommended farming practices. 
S.H.22: Social participation, cooperative activity, 
cosmopoliteness, communication, and contact 
with extension in combination will be related 
to the adoption of recommended farming prac­
tices . 
G.H.3: Family farm system variables of family size, edu­
cational level, decision-making, aspirations, farm 
size, farm diversity, age and tenure and integration 
into the environment variables of social participa­
tion, cooperative activity, cosmopoliteness, com­
munication, and contact with extension, in combina­
tion, are related to adoption of recommended farming 
practices. 
Effectiveness as the dependent variable 
Family variables and effectiveness In farming, the 
family occupies a central role. On the family farm, the 
family is the source of the human labor and management 
skills required for farming. In addition, the family has 
some demands that are expected to be met through farming. 
The type of human input the family is able to invest in 
farming may influence the level of performance or effective­
ness of the family farm. It is also expected that the 
family structure will determine the type of human inputs in 
farming. Hence, family structure may facilitate or limit 
family farm effectiveness. Beal (1963:12 3-124) states that 
. . . the incentive to greater efforts, and stimu­
lus to the drive and enthusiasm of youth, is 
frequently found in marriage. As demands of the 
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family increase at the same time as farming skills ex­
tend, better results ensue. The family unit has a 
most important effect on most farms, be it beneficial 
. . . or be it a problem. 
Family size The relationship between family 
size and family farm effectiveness is not a simple one. On 
the one hand, large families mean more demands and needs 
that would push toward greater effectiveness (in terms of 
production and income) in order to meet these needs. In this 
sense family size may be expected to be positively related 
to family farm effectiveness. On the other hand, large 
families involve more demands for homemaking tasks on the 
wife. This would limit her contribution to farming and may 
decrease farm effectiveness. Also, larger families mean 
that the individual's share of the outcome may be lower. 
Therefore, family members may be less satisfied. In addi­
tion, family demands may compete for scarce capital with the 
farming enterprise. 
It may also be said that larger families with more 
children at home are mostly middle age families who are 
the most active and efficient in farming. These families 
have the necessary experience in farming and the proper moti­
vation for effective farming. Younger families may lack 
the experience and older families may lack the motivation. 
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The actual relationship between family size and family 
farm effectiveness will, then, depend on the balance be­
tween all these operating factors. Frawley (1973) obtained 
a correlation coefficient of .25 between the number of de­
pendents on the family farm and farm performance. This re­
lationship did not disappear after other variables were 
controlled and the number of dependents made a significant 
unique contribution to explaining farm effectiveness. 
Scully (1962:121) found that family size is a significant 
predictor of family farm effectiveness. He concluded that 
. . . results are sufficiently conclusive to show that 
family size has a definite influence on gross output 
and family income. ... It is logical to conclude 
that the increased production coincident with an 
increase in family size has for the greater part been 
due to the incentive created by the larger family 
size. 
Educational level Farming is no longer a simple 
occupation. It requires many technical skills in the areas 
of technical agriculture, management, and labor. Contempo­
rary farm families can not depend solely on their parents 
in acquiring these skills. Rather, they have to increasingly 
rely on educational institutions to learn them. Education 
increases the farm families' ability to handle the informa­
tion they receive about farming and to deal with abstractions. 
The higher the level of exposure to formal education, the more 
farm families will acquire these skills and the more effective 
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they will be in farming. Empirical studies on the relation­
ship between educational level and farm effectiveness are 
limited. Seal (1963) found that education is related to 
success in farming. Hobbs et al. (1964) found that the edu­
cational level of farm operators in terms of number of years 
in school was not significantly related to economic produc­
tivity but grade point average in school was strongly related 
to economic productivity. Mason and Halter (1968) found 
that the number of school years attended by farm operators 
was significantly correlated to the production of their 
farms. They also showed that the influence of educational 
level on production is indirect through social influence and 
adoption of innovations. Their analysis led them to con­
clude that a starting point for increasing production would 
appear to be the knowledge of influentials. Frawley (1973) 
found that the educational level of both the farm operator 
and his wife were significantly related to farm performance. 
But the operator's educational level was more strongly re­
lated to farm performance. Also the operator's educational 
level was found to make a unique significant contribution to 
explaining farm performance in a multivariate analysis. 
Muggen (1969) reviewed twelve studies that investigated the 
relationship between education and farm performance. He 
generalized that education is related to farm performance. 
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Family decision-making Farming involves numerous 
decisions. The farming outcome is dependent on making the 
appropriate decisions. Most of the research on the relation­
ship between decision-making and farm effectiveness had 
focused on the operator's decision-making ability. Family 
decision-making in farming has received limited attention. 
However, research in some relevant areas in sociology may 
shed some light on the relationship between family decision­
making and family farm effectiveness. First, in the area of 
adoption-diffusion it was found that joint decision-making 
is associated with a higher rate of adoption of recommended 
practices (Straus 1960). Second, in the area of marital 
satisfaction, it was found that marital satisfaction is 
higher in families that have egalitarian power structure 
(Blood and Wolfe 1960; Centers et al. 1971; Bean et al. 1977). 
In addition, it was found that satisfaction with the level of 
living was higher in egalitarian families. Since satisfaction 
is a component of effectiveness, it may be expected that 
family farm effectiveness will be related to family decision­
making. Third, research on complex organization indicates 
decentralization in decision-making is positively related to 
organizational effectiveness (Negandhi and Reimann 1973; 
Pennings 1975). Pennings (1975:405):-states that 
If the employees of the organization were left on 
their own . . . did not share in decisions and 
did not receive support, the effectiveness on any 
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criterion will be below the average. 
In short, the relationship of family decision-making 
and family farm effectiveness has strong support in dif­
ferent areas of sociological research. Studies of adop­
tion-diffusion, family satisfaction and complex organizations 
all agree that egalitarian (or decentralized) decision­
making is related to effectiveness. 
Family aspirations Aspirations may be viewed as 
mechanisms whereby goals are set, means are chosen and the 
outcome is evaluated. Family aspirations may then be con­
sidered as an important factor affecting family farm ef­
fectiveness. It has been mentioned earlier that family 
aspirations were found to be related to adoption of 
recommended farming practices. Aspiration was also found 
to be related to educational and occupational attainment of 
youth (Sewell et al. 1967) . Taylor (1962) found that family 
aspirations are not related to success in farming. Although 
there is no evidence on the relationship between family 
aspirations and family farm effectiveness, it can be ex­
pected that the relationship will be a positive one. 
Farm variables and effectiveness As stated earlier, 
the farm represents the natural resource base in farming. The 
goals and performance of farm families may be dictated by 
the characteristics of the farm they operate. 
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Farm size The farm size will influence farm 
effectiveness in at least two ways. First, the application 
of the most effective means in farming may require a minimum 
size of the operating unit. Second, size may influence the 
marginal level of return of any resources employed. Previous 
research on farm performance shows a strong positive rela­
tionship between farm size and farm effectiveness. Scully 
(1962) found that farm size contributed significantly to the 
explanation of farm efficiency. Beal (1963) found that those 
operating larger farms are more successful. Hobbs et al. 
(1964) found a significant correlation between farm ef­
fectiveness and two measures of farm size; capital and 
number of acres. However, in the multivariate analysis, 
only capital had a unique contribution to farm effectiveness. 
Frawley (1973) found that both number of acres operated and 
the volume of family labor spent in farming were related to 
farm performance both in the bivariate and multivariate 
analysis. While these findings imply a linear relationship 
between farm size and effectiveness, Stanfield and Whiting 
(1972) present evidence showing a curvilinear relationship 
between farm size and productivity. Evidence drawn from 
studies of other kinds of organizations shows that organiza­
tional size is related to organizational effectiveness (for 
example. Child 1975; Mulford et al. 1975; Warren et al. 
1976). 
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Diversity Whether the farm business is divided 
into more production lines or concentrated in fewer lines 
is expected to influence the performance of the family farm. 
Historically, the development of farming toward more ef­
fectiveness was associated with a movement toward specializa­
tion in farming. Frawley (1973) found a significant bi-
variate relationship between the tendency to specialize in 
farming and family farm performance. However, specializa­
tion did not make a unique contribution to the explanation 
of performance in the multivariate analysis. Seal (1963) 
concluded that mixed farms tend to minimize and specialist 
farms tend to maximize productivity. Castle et al. (1972) 
stated that farmers have tended to become less diversified 
in recent years. They added that there are reasons to be­
lieve that farmers can improve efficiency by concentrating 
on a small number of enterprises. 
Systemic linkage and effectiveness The relationship 
between the family and the farm it operates is expected to 
be related to family farm effectiveness. 
Age Prior experience in farming enhances the 
farm families' ability to be effective in farming. It was 
found that prior experience is associated with success in 
farming (MacEachern et al. 1962; Seal 1963). Frawley (1973) 
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reported a significant relationship between previous ex­
perience in farming and farm performance. Muggen (1969) 
reviewed six studies that investigated the relationship 
between farming experience and farm performance and general­
ized that farming experience is related to farm per­
formance. 
Tenure Ownership of farm facilities may in­
fluence farm effectiveness rather greatly. Beal (1963) 
found that owners occupiers are more successful than 
tenants. Beers (1966:339) states that 
Owners' relationship is generally conceeded to 
provide more production incentive to the culti­
vator than is generated by any other tenure 
system. 
Mason and Halter (1968) found, a strong relationship 
between number of acres owned and agricultural production. 
This relationship remained strong after controlling for 
adoption of innovations, farmer's age and market value of 
the house which were also significant predictors of agri­
cultural production. 
In view of the above discussion, the following hy­
potheses can be stated. 
G.H.4: Family farm system variables will be related to 
family farm effectiveness. 
S.H.41: Family variables of size, educational level, 
decision-making and aspirations will be 
related to family farm effectiveness. 
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S.H.42: Farm variables of size and diversity will be 
related to family farm effectiveness. 
S.H.43: Systemic linkage variables of age and tenure 
will be related to family farm effectiveness. 
S.H.44: Family farm system variables of family size, edu­
cational level, decision-making, aspirations, farm 
size, diversity, age and tenure, in combination, 
will be related to family farm effectiveness. 
Integration into the environment and effectiveness 
Integration into the environment is implied in the use of 
such concepts as environmental dependency, environmental 
complexity and organizational interdependence. The main 
point in all these concepts is that they refer to the degree 
to which an organization is integrated into its environment. 
Lawrance and Lorsch (1967) indicate that a higher level of 
dependency leads to or indicates more extensive integration 
and/or differentiation. It has been argued by interorganiza-
tional scholars that increased interaction among organiza­
tions increases effectiveness (Litwak and Hylton 1962; 
Warren 1967). Osborn and Hunt (1974) found that environ­
mental dependency and interorganizational interaction alone 
and in combination were significantly related to effective­
ness. However, interorganizational interaction was more 
strongly related to effectiveness than dependency. Both 
dependency and interorganizational interaction explained 
33 percent of the variance in organizational effectiveness. 
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Social participation Social participation is 
one means by which the farm family links itself with its 
environment. The importance of social participation is that 
it may be indicative of implicit or explicit agreement on the 
goals of the organization in which the family participates. 
Also, social participation often has an interaction aspect 
whereby the farm family may exchange information, experience 
and opinions with others. As far as family farm effective­
ness is concerned, the influence of social participation is 
two-fold. First, social participation may satisfy a need 
for status attainment; thus enhancing family satisfaction. 
Second, interaction through social participation may have 
consequences on the management of the farming business and 
productivity. 
Empirical research on the relationship between social 
participation and farm effectiveness is limited. Weintraub 
(1969) indicates that high social participation is related 
to progressive farming. Frawley (1973) obtained a corre­
lation coefficient of .38 between social participation and 
farm performance. He also found that social participation 
made a unique contribution to explaining farm effectiveness 
in a multivariate analysis. 
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Cooperative activity Farm families are no 
longer isolated. Rather, they have many shared interests 
that cannot be secured by individual families. It has been 
recognized that farm families working together for a common 
cause can get more things done. Therefore, the recent de­
velopment in farming has been accompanied by a farmer coopera­
tive movement and the establishment of farmer cooperatives. 
Since cooperative activity originates for the benefit of farm 
families, it can be said that cooperative activity will 
enhance farm effectiveness. This is because most benefits 
secured through cooperation may be translated into effective­
ness terms. It is expected that greater cooperative activity 
on the part of the farm family will be associated with 
greater farm effectiveness. 
Cosmopoliteness Cosmopoliteness indicates the 
location of the environmental units with which the family 
farm interacts. Farming can be influenced by many environ­
mental sources that are geographically remote. The more 
cosmopolitan a farm family is, the more it is expected to be 
aware of such influences and to adapt to them. The less 
cosmopolitan families will be able to deal only with in­
fluences from their immediate environment. The work of 
Frawley (1973) indicates that cosmopoliteness is strongly 
related to farm performance. Yet, the relationship declined 
when social class was controlled. 
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Communication Communication channels are 
environmental agents that transmit knowledge to farm fami­
lies. Some of the knowledge transmitted is relevant to 
farm effectiveness in the sense that it tells farm families 
about alternative ways of doing things. It also communi­
cates environmental demands to farm families. Receiving 
similar messages through different channels is expected to 
have a reinforcing effect. Therefore, family farms will be 
more effective as they use more communication channels. 
Previous research findings report a positive relationship 
between communication and family farm effectiveness (Hobbs 
et al. 1964; Mason and Halter 1968). Hobbs et al. (1964) 
report a significant correlation coefficient between the 
number of information sources used and farm management per­
formance. Mason and Halter (1968) report a significant 
correlation coefficient between the number of information 
sources used and farm production. However, this relation­
ship seems to be an indirect one. Mason and Halter's 
analysis shows that communication influences production 
indirectly through social status and through the adoption of 
recommended practices. A review of literature done by 
Muggen (1969) indicates that all studies reviewed found 
that the use of information sources is related to farm 
performance. 
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Contact with extension The Extension Service is 
an information source that is concerned with raising the 
effectiveness of family farms. Because of its peculiar 
nature, it is sorted out here and treated separately from 
other information sources. Because the activities of the 
Extension Service are devoted to helping farm families become 
more effective, it is expected that the more farm families 
take part in these activities the more effective thier 
farms will be. This expectation is based on two facts. The 
first is the fact that the Extension Service acts as the 
link between research centers and farm families and hence 
conveys to the farm families the most recent and relevant 
information. The second is that contact with extension in­
volves the use of the minimum stage of message transmission 
and therefore avoids message distortion. However, there 
is not much empirical research evidence on the relation­
ship between contact with extension and farm effectiveness. 
The work by Hardee (1965) lends some support to this rela­
tionship. He found that the increase in the level of living 
of farm families at the end of a five year extension pro­
gram was related to the degree of family-extension linkage. 
He also found that the number of educational projects com­
pleted by the family was related to its extension linkage. 
Taylor (1962) found that farm families attending adult 
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education classes were more successful in farming than 
other families. He concluded that attending adult education 
classes is related to success in farming. 
According to the above discussion, the following 
hypothesis can be stated. 
G.H.5; Integration into the environment variables will be 
related to family farm effectiveness. 
S.H.51: Social participation, cooperative activity, 
cosmopoliteness, communication, and contact 
with extension will be related to family farm 
effectiveness. 
S.H.52: Social participation, cooperative activity, 
cosmopoliteness, communication, and contact 
with extension, in combination will be related 
to family farm effectiveness. 
Adoption of recommended farming practices and effective­
ness The relationship between adoption of recommended 
faming practices and family farm effectiveness is a central 
one; yet, it has not been given enough attention. Fliegel 
(1957:159) states that 
. . . presumably, one factor which will recommend 
the adoption of an innovation in farm practices is 
some advantage over the existing practice, and most 
advantages can be translated into farm income 
terms. 
It may also be said that the recommendation of farming 
practices is based on scientific research which demonstrates 
an advantage in enhancing farm effectiveness. Therefore, it 
can be expected that the farm families that adopt more 
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recommended practices become more effective. Although 
there is no direct investigation of the relationship between 
adoption and effectiveness, there is some related evidence in 
the literature. Farm income and farm productivity (two major 
subconcepts of effectiveness) have been studied in relation 
to adoption of recommended farming practices. Adoption has 
often been found to be related to farm income (Fliegel 1957, 
1960; Cancian 1967; Gartrill et al. 1973). There is dis­
agreement about the nature of this relationship, however. 
Fliegel (1957) states that more research is needed in order 
to specify the causal direction between adoption and income. 
Cancian starts with the notion that income causes adoption 
and concludes that the relationship is curvilinear indi­
cating a middle class conservatism. Gartrill et al. agree 
with Cancian about the direction of the relationship but 
conclude that it can best be described as linear. 
On the other hand, income has been used as a measure of 
farm performance (Hobbs et al. 1964; Frawley 1973). In this 
case, income is considered as a dependent variable. This 
conceptualization is in agreement with the way the concept 
is used here. Hobbs et al. (1964) found no relationship 
between adoption of recommended farming practices and farm 
performance measured in terms of farm income. 
Production, the total output of the farm, may be con­
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sidered as a subconcept of family farm effectiveness. Pro­
duction was used by Mason and Halter (1968) as a dependent 
variable. They found that adoption of recommended farming 
practices was related to farm production. Adoption made a 
unique contribution to explaining the variance in farm 
production. 
Productivity, output per unit of input, may also be 
considered an effectiveness subconcept. Stanfield and 
Whiting (1972:414) examined the relationship between adoption 
of recommended farming practices and farm productivity. They 
concluded that 
. . . the assumed link between adoption of inno­
vations and high productivity is exposed as an 
assumption rather than a necessary fact, for the 
most innovative were sometimes the least pro­
ductive. 
In view of the above studies, it seems that the re­
lationship between adoption of recommended farming practices 
and family farm effectiveness is unclear. While there is 
some evidence of a positive relationship between some 
effectiveness variables and the adoption of recommended 
practices, the relationship between productivity and 
adoption seems to be in doubt. More empirical testing is 
needed. It can be expected that adoption of recommended 
practices will be related to family farm effectiveness. 
This expectation is based on three types of evidence. First, 
the recommendation of farm practices are made according to 
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scientific results in the agricultural sciences. Such 
results should have shown the potential advantage of the 
practices in enhancing farm effectiveness. Second; the 
rise of faim effectiveness is historically linked with the 
use of scientifically proven practices by the farm family. 
Third, most of the empirical research mentioned above re­
ports a positive relationship between the adoption of 
recommended farming practices and various indicators of 
farm effectiveness. 
Based on this discussion, the relationship between 
adoption of recommended farming practices and family farm 
effectiveness can be stated in the following hypothesis. 
G.H.6: Adoption of recommended farming practices will be 
related to family farm effectiveness. 
Combining the influence of all independent variables 
and effectiveness, the following hypothesis can be stated. 
G.H.7: Family farm system variables of family size, edu­
cational level, decision-making, aspirations, farm 
size, diversity, age and tenure, integration into 
the environment variables of social participation, 
cooperative activity, cosmopoliteness, communica­
tion and contact with extension and adoption of 
recommended farming practices, in combination, 
will be related to family farm effectiveness. 
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CHAPTER III. METHODS AND PROCEDURES 
Source of Data 
The data used in this research is part of a more 
comprehensive interdisciplinary study of Iowa family farms. 
The study is sponsored by the Agricultural Experiment 
Station and the Cooperative Extension Service of Iowa 
State University. An interdisciplinary team of Iowa State 
University faculty undertook the study. The study team 
includes Dr. Eric Hoiberg, Assistant Professor of Sociology. 
Population and Sample 
The population of interest for the study of Iowa family 
farms consisted of all farms in Iowa having gross sales of 
agricultural products of at least $2500 in 1976 except 
those farms operated by corporations other than family 
corporations. A self-weighing cluster sample of eligible 
farms was drawn. The sampling rate was 1 out of 106 which 
failed to yield the desired usable sample size of 900. 
Therefore, a supplemental sample was selected at a rate 1 
out of 384. The total usable sample obtained was 933 (see 
Appendix A for a detailed description of the sampling pro­
cedure) . 
For the purpose of this research, the population of 
interest has been specified as Iowa farms that: a) are 
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operated by families or family corporations, b) had gross 
sales of agricultural products of at least $2500 in 1976, 
c) have a married couple living on the farm at the time 
of interview. The first two criteria are basically those 
considered in the original study. The third criterion was 
added in this research. The addition of this third criterion 
was guided by the theoretical framework discussed in Chapter 
II. It may be helpful to recall that the family farm has 
been conceptualized as a social system consisting of two 
subsystems, the family and the farm. This conceptualiza­
tion applies only to family farms that include the two 
specified subsystems. Therefore, it seemed appropriate to 
add the third criterion that ensures that all the sample 
units have family subsystems. The application of this 
third criterion to the original sample indicated that 89 
farms were operated by single persons which were excluded. 
The final usable sample for this research consists of 844 
Iowa farms that met the three criteria specified above. 
Data Collection 
Two separate interview schedules were prepared for 
data collection. The first is the farm business form that 
included questions about farming facilities, practices, 
and desires as well as some personal information about the 
operator. This form was responded to by the farm operator. 
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The second form is the household form that included questions 
about family background, structure and desires, household 
• facilities and practices as well as some personal informa­
tion about the housewife and family. This form was respon­
ded to by the farm operator's spouse. 
Operationalization of Concepts 
Family size 
Family size was operationalized as the total number of 
children in the family. The actual family size in the 
sample ranges from 0 to 15 with a mean of 2.9 and a 
standard deviation of 1.99. The frequency distribution of 
the sample families is shown in Table 3.1. 
Table 3.1. The frequency distribution of the sample families 
according to the total number of children 











10 and more 6 
TOTAL 844 
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In the analysis of data, the log of the actual family 
size was used. It is assumed that family size has been 
measured without error, therefore, all the observed vari­
ance is true variance. 
Educational level 
Educational level is measured by two indicators. The 
first indicator is the number of school years completed 
by the farm operator and the second indicator is the number 
of school years completed by the operator's wife. Responses 
about these two indicators were secured from the wife through 
the household interview schedule. The frequency distribution 
of the sample on both indicators is shown in Table 3.2. 
Table 3.2. The frequency distribution of the sample 
according to the number of years completed 
Number of years Number of Number of Social utility 
completed operators spouses scores 
6-7 16 6 1 
8 165 75 2 
9-11 82 44 2.5 
12 444 532 3 
13-15 84 129 3.5 
16 44 42 4 
More than 16 6 11 5 
missing 3 5 
M^issing values were assigned the modal value for each 
indicator. 
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Carter (1971) observed that measuring the educational 
level in terms of years of education may be erroneous. 
This is because the significance of one additional year of 
education differs. Consequently, Carter proposes the use of 
what he calls the "social utility of education" which takes 
into consideration the practical utility of every increment 
in educational level. Carter's argument seems to make^ uch 
sense because it corresponds to the way society evaluates 
the educational level. In this research, the educational 
level will be scored according to Carter's insight. The 
scores to be assigned are also shown in Table 3.2 above. 
Several authors have estimated the reliability of measuring 
the educational level for individuals as .933 (Kelly 1973; 
Siegel and Hodges 1968). 
The educational level of the family was measured as 
the sum of the scores assigned to the operator and his wife. 
The reliability of the educational level of the family was 
calculated using the basic idea that reliability is the ratio 
of the true scores to the total variance (Bohrnstedt (1970). 
Expressed in mathematical terms this means 
reliability = " 
When this formula is applied to the family educational level, 
the following expression is obtained 
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"aa + "bb + 2r^ b(^ 4^ ) 
= 
a^a + "^ bb + S^ a^b + d-r^ )^ + (l-r^ .^ ,) 
where 
r^  ^is the reliability of the total measure 
r is the reliability of measure a (educational level 
of the operator) 
r, , is the reliability of measure b (educational level 
of wife) 
r , is the correlation between measure a and measure b 
ab 
Substituting the actual figures in the above formula we get 
.933 + .933 + 2(.461)(•933+.933^  
t^t 
.933 + .933 + 2(.461)(''^ ^^ )+(1-.933)+(1-.933) 
= 2.726226 _ „? 
2.8616 ' 
Therefore, the reliability of the family educational level 
is estimated as .9527. 
Family educational level has a variance of .91757. 
2 The true variance is estimated as r^ a^ or (.9527)(.91757) 




Decision-making is operationalized in terms of three 
scales that indicate how decisions are made. These are home 
decision-making scale, farm decision-making scale and total 
family decision-making scale. Responses regarding how home-
related decisions are made were obtained from the wives 
through the household schedule. Responses about how farm 
business decisions are made were obtained from the operators 
in the business schedule. Response categories in both 
schedules were as follows: 
1. husband decides and seldom discusses with wife 
2. husband decides and often discusses with wife 
3. both decide 
4. wife decides and often discusses with husband 
5. wife decides and seldom discusses with husband 
Decision-making scale A (home) Initially five 
items were included in the household schedule but two items 
were not applicable to many families and were excluded from 
consideration here. The other three items are,who decides: 
1. when to buy major household equipment 
2. when to make household repairs 
3. whether the wife takes a job off the farm 
Since the concern in this research is with democratic 
decision-making, responses were scored accordingly. Shared 
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decision was assigned a score of 3; semi-shared decisions 
(i.e., husband decides and often discusses with wife and wife 
decides and often discusses with husband) were assigned a 
score of 2; and individual decisions (i.e. husband decides 
and seldom discusses with wife, and wife decides and 
seldom discusses with husband) were assigned a score of 1. 
The mean inter-item correlation for the items in the scale 
is .29 and the reliability of the scale (alpha) was estimated 
to be .54 (Appendix B). The theoretical range of the 
scale is 3 to 9 and the actual range is 3 to 9. The scale 
has a mean value of 8.088 and standard deviation of 1.18. 
Decision-making scale B (farm) Four items were used 
to construct this scale. These items are/ who decides: 
1. whether to change the size of farm business 
2. when to sell farra output 
3. whether to try out a new crop variety 
4. whether you take a job off the farm 
Response categories and scoring were similar to those 
of measure A above. The average inter-item correlation of 
these four items is .374. The reliability of the scale 
(alpha) is .6997 (Appendix B). The theoretical range of the 
scale is 4 to 12 and the actual range is 4-12. The mean 
value of the scale is 8.223 and the standard deviation is 
2.169. 
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Family decision-making total: the total family decision­
making scale was computed using the following formula: 
Family decision-making total = decision-making A/3 + 
decision-making B/4 
This gives equal weight to the two measures on the total 
score. The reliability of the total family decision-making 
was estimated using the same technique outlined earlier with 
regard to family educational level 
+ '^ bb + + (1-r^ )^ + (1-r^ t,) 
substituting actual figures in this formula, we get 




2.6696 = .7187 
Thus, the reliability of family decision-making is .7186. 
The total scale has a mean of 4.7384 and a variance of 
-59228. It is estimated that the true variance is 
(.59228) (.7186) = .42567 and the rest is error variance. 
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Aspirations 
Level of aspirations is measured by one item responded to 
by the farm operator. This item asks: During the next three 
years, do you plan to change the amount of land in your 
operation?». Sample responses to this question were 52 who 
say they will decrease; 536 who say they have no plans to 
change; 242 who say they will increase; and 14 who say 
they don't know. It can be assumed that those who don't 
know, expect no foreseeable change; therefore, they may be 
similar to those who have no plans to change. These cases 
will then be added to the category that has no plans to 
change. 
Responses were scored by assigning ordinal numbers. 
Those saying they will decrease were assigned a score of 
1; those who have no plan were assigned a score of 2; and 
those who plan to increase their land were assigned a score 
of 3. Aspiration has a mean of 2.225 and variance of .298. 
Based on the work of Battese et al. (1972, 1976), the 
reliability of aspiration measure was judged to be .64. 
Therefore, this yields an estimated true variance of 
(.298)(.64) or .1907 and the rest of the observed variance 
is considered as error variance. 
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Farm size 
Farm size is operationalized in terms of the total 
number of acres operated. The actual number of acres in the 
sample ranges from 4 acres to 2477 acres. The frequency 
distribution of farm size is shown in Table 3.3. 
Table 3.3. The frequency distribution of the sample 
according to number of acres operated 












The one missing response was assigned the mean of the 
sample. This variable has the mean of 339.959 and a 
standard deviation of 257.84. The total number of acres 
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was transformed to a log form. Therefore, the actual measure 
of farm-size used in data analysis is the log of total 
number of acres operated. The reliability of measuring 
farm size is .9846 according to the work of Battese et al. 
(1972, 1976). Farm size in its log form has a variance of 
.674698 of which an estimated .6643 is due to true variance 
and the balance is considered as error variance. 
Diversity 
Diversity is operationalized in terms of the number of 
enterprises pursued on the farm. The possible range was l 
to 6. The actual range is 1 to 5. The frequency distribu­
tion of the sample according to number of enterprises is 
shown in Table 3.4. 
Table 3.4. Frequency distribution according to number of 
enterprises 







It is recognized that this measure of diversity does 
not take into consideration the relative involvement in 
each enterprise. However, it is considered adequate for 
the purpose of this research. Based on the work of Battese 
et al. (1972, 1976), the reliability of diversity measure 
is .94988. Diversity has an observed variance of .79299 of 
which the true variance is estimated as .7532 and the rest 
is considered as error variance. 
Age 
Age is operationalized as the number of years since the 
farm operator started farming on his own to the time of data 
collection (1976). The number of years reported ranges from 
zero to 58 years. The frequency distribution of the sample 
according to the number of years spent in farming is shown 
in Table 3.5. 
Table 3.5. The frequency distribution of the samples 
according to number of years in farming 





41 and more 47 
Missing 20 
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The missing cases were assigned the mean value of the 
sample. A log transformation of the number of years was 
done before data analysis. Therefore, the actual measure 
of age is the log of the number of years the operator spent 
in farming. Reliability of age was judged to be .933 similar 
to that of education since both variables were responded to 
in terms of years. Age has an observed variance of .7788 of 
which true variance is estimated to be .7266 and the balance 
is considered as error variance. 
Tenure 
Tenure is operationalized in terms of the type of land 
holdings. One item was used to measure tenure. Responses 
fall into three categories. In the first category all the 
land is owned. In the second category part of the land is 
owned and part is rented. And in the third category all 
the land is rented. These categories seem to indicate 
different degrees of control over land. Those farm families 
who own the land they operate have more control of the land 
than those who rent all the land. Families with both types 
seem to be in an intermediate position. It may be argued 
that there is a great variation within this last category 
according to the proportion of land owned. This does not 
influence its position as an intermediate category, however. 
This is because the proportion of land owned must be more 
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than zero and less than 1 which are the criteria for the 
rented and owned categories, respectively. These three 
categories are scored according to this ranking' 3 for 
owned; 2 for mixed; and 1 for rented. Responses show that 
there are 315 farm families who own their land; 354 farm 
families with owned and rented land; and 175 farm families 
who rent all the land they operate. The reliability of 
tenure is judged to be .95 based on the work of Battese 
et al. (1972, 197 6). Tenure has an observed variance of 
.791388 of which .75182 is estimated to be due to true 
variance and the rest is due to error variance. 
Social participation 
Social participation is operationalized in terms of 
the total number of organizational memberships. Two sepa­
rate indicators are used in this study: Social partici­
pation of the operator and social participation of his 
wife. The two indicators were added together to create 
the total family social participation measure. 
Social participation indicator A (operator) The 
operator's participation is operationalized as the total 
number of organizations of which he is a member. This 
number ranges from zero to 10 with a mode of two; mean of 
2.288, and standard deviation of 1.739 (Table 3.6). There 
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Table 3.6. The frequency distribution of the sample 
according to number of organizations 
Number of Number of Number of 
organizations operators wives 
0 111 258 
1 193 239 
2 226 175 
3 141 84 
4 86 56 
5 42 17 
6 21 6 
7 16 6 
8 3 1 
9 3 1 
10 2 0 
11 0 1 
Mean 2.288 1.488 
Standard deviation 1.739 1.51 
was one missing response for which the mode value of 2 was 
assigned. 
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Social participation indicator B (wife) The wife's 
participation is operationalized as the total number of 
organizations of which she is a member. The number ranges 
from zero to 11 with a mean of 1.488; and a standard devia­
tion of 1.51 (Table 3.6). There were four missing cases for 
which a value of 1 was assigned. 
The two indicators were then added to get the family 
social participation score. A correlation coefficient of 
.4877 was obtained between indicator A and indicator B. 
This correlation was used to estimate the reliability of the 
total measure using the formula 
which yielded a reliability coefficient of .6556. Social 
participation has an observed variance of 8.0957 of which 
true variance is estimated to be 5.3076 and the balance is 
considered as error variance. 
Cooperative activity 
Cooperative activity is operationalized in this study 
as the orientation to act collectively with other farm 
families to solve shared problems. The original measure 
consisted of five items responded to by thé farm operators. 
These items are; 
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1. An individual farmer can usually make better farm 
management decisions than a group of farmers or 
some agency. 
2. The solution of the agricultural problem is going 
to depend on each farmer giving up a part of his 
independence. 
3. People in our society have become so concerned with 
conforming to the actions of others that they have 
lost a part of the independent thinking that made 
this country great. 
4. Farmers must stick together in order to get things 
done even if they have to give up some of their 
individual freedom. 
5. A basic cause of the agricultural problem today is 
that too many farmers want to go their separate and 
individual ways without regard for other farmers. 
Responses to each item was obtained on a five-point 
scale ranging from strongly agree to strongly disagree. 
Responses to items 2, 4 and 5 were scored 7 for strongly 
agree; 5 for agree; 4 for undecided; 3 for disagree; and 1 
for strongly disagree. Scoring was reversed for items 1 
and 3. 
Reliability analysis indicated that only items 2 ,  4 
and 5 are intercorrelated (Appendix B). Therefore, it was 
decided to form a cooperative activity scale of these three 
items. The average inter-item correlation in this scale is 
.33 and the scale has an estimated reliability coefficient 
(alpha) of .593. The theoretical range of the scale is 3 
to 21 which corresponds to the actual range. The mean value 
of the scale is 12.816 and the standard deviation is 2.598. 
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The observed variance of the scale is 6.73922 of which the 
true variance is estimated to be 3.9964 and the balance 
is considered as error variance. 
Co smopo1i tenes s 
Cosmopoliteness has been operationally defined as the 
orientation toward what takes place outside the local com­
munity in which the farm family lives. Two indicators of 
cosmopoliteness were computed and were then added to form 
a total family cosmopoliteness scale. The first indi­
cator is cosmopoliteness of the farm operator and the second 
is cosmopoliteness of the wife. Four items were used for 
each indicator. These items are: 
1. Membership in local clubs and organizations is 
much more rewarding than membership in large nation­
wide organizations. 
2. Despite all newspaper and TV coverage, national 
and international happenings rarely seem as 
interesting as events that occur in the local com­
munity in which one lives. 
3. No doubt many newcomers to the community are 
capable people, but when it comes to choosing a 
person for a responsible position, I prefer a 
person whose family is well-established in the 
community. 
4. I have greater respect for a person who is well 
established in the local community than for a person 
who is widely known in his or her occupation but 
has no real roots. 
Responses to each of these items were obtained on a 
five-point scale ranging from strongly agree to strongly 
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disagree. Responses were scored 1 for strongly agree; 3 
for agree; 4 for undecided; 5 for disagree; and 7 for 
strongly disagree. 
Cosmopoliteness scale A (operator) Reliability 
analysis was done to analyze the scalability of the items 
included in the measure and to estimate the reliability of 
the scale. Results indicated that item 1 does not correlate 
with the other items included. Besides it has a low 
correlation•coefficient with the total scale. It was also 
shown that if the item were deleted the reliability of the 
scale would rise from .526 to .597. Therefore, it was 
decided to delete this item 1 from the measure. The re­
maining three items in the scale have a mean inter-item 
correlation coefficient of .334 and the reliability of the 
scale(alpha)is .597. The theoretical range of the scale is 
3 to 21 and the actual range is 3-21. The scale has a mean of 
10.843 and a standard deviation of 2.40 (Appendix B). 
Cosmopoliteness scale B (wife) Reliability analysis 
indicated that item 1 was not correlated with the other 
items and has a low item-total correlation coefficient. It 
also showed that deleting the item would raise the estimated 
reliability of the scale from .524 to .578. Based on these 
results, item one was deleted. A scale was built on the 
remaining three items. The mean inter-item correlation for 
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the items in the scale is .31 and the estimated reliability 
of the scale (alpha) is .573. The theoretical range of the 
scale is 3 to 21 and the actual range is 3 to 19. The mean 
of the scale is 11.475 and the standard deviation is 2.476 
(Appendix B). 
Family cosmopoliteness scale was then computed by 
adding cosmopoliteness scales A and B. The reliability of 
the total scale was estimated nsing the formula 
where 
t^t is the reliability of total family cosmopoliteness 
a^a is the reliability of scale A 
b^b is the reliability of scale B 
a^b is the correlation between scale A and scale B 
Substituting in the above formula, we get 
.597 + .573 + 2 (.57667) (. 597+. 573)/2 
t^t 
.597+.573+2 (.57667) ( .597+.573)/2+(1-.597) + (1-.573) 
•^ tt = -68968 
Family cosmopoliteness has observed variance of 15.9 of 
which 10.966 is estimated to be true variance and the rest 
is considered to be error variance. 
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Communication behavior 
Communication behavior is operationally defined as 
the use of various information sources to get information 
relevant to farm family living. The farm operator was 
asked to indicate how frequently he uses each of 18 
possible sources to obtain information on: a) market con­
ditions, b) existence of new products, and c) use of new 
products. Response categories were never, seldom, sometimes, 
and frequently. These responses were scored 0, 1, 2 and 3 
respectively. The operator's wife was asked to indicate how 
often she uses each of 18 sources to get information on: a) 
money management, and b) family health and nutrition. 
Response categories and scoring was similar to the operator's 
response. However, the two lists of sources were not identi­
cal for the operator and the wife because of the specialized 
nature of some sources. Each list contained 9 personal 
sources and 9 media sources. Four scales of communication 
behavior were constructed. These are: 
A. Communication scale A (media sources index for 
the operator) 
B. Communication scale B (personal sources index for 
the operator) 
C. Communication scale C (media sources index for the 
wife) 
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D. Communication scale D (personal sources index for 
the wife) 
These scales were then added to form the total family 
communication scale. 
Communication scale A (media sources index for the 
operator) The following nine sources of information were 
used in constructing this scale: 
1. Wallaces' Farmer, Farm Journal or Successful 
Farming 
2. Dealers magazines (such as Furrow, Ford Farming, 
Farm Profit) or pamphlets and brochures put out by 
farm suppliers 
3. University extension bulletins and newsletters 
4. Private information and management services such 
as Doanes 
5. Crops and soils. Feed Stuffs, Farm Futures or Hog 
Management 
6 - Drovers Journal 
7. Newspapers 
8. Television programs 
9. Radio programs 
Each farm operator was asked to indicate how often he uses 
each of these sources to get information on market conditions, 
existence of a new product and use of a new product. Responses 
were scored 0 to 3 as indicated earlier. A score was com­
puted to indicate the degree to which the operator uses 
each of the nine sources. This score is the mean of the 
98 
scores assigned to the source for the three areas of in­
formation included. The resulting nine items were then 
combined to form the scale. The mean inter-item correlation 
for the items in the scale is .26 and the scale has a 
reliability coefficient (alpha) of .77. The theoretical 
range of the scale is 0 to 27 and the actual range is 0-
27. The scale has a mean of 9.53 and a standard deviation of 
4.966 (Appendix B). 
Communication scale B (personal sources index for the 
operator) The following nine sources of information 
were used to construct the scale: 
1. Talking with farm dealers, elevator personnel, 
salesmen, or buyers 
2. Talking with county, area and state extension 
personnel 
3. Talking with other farmers 
4. Talking with relatives 
5. Talking with veterinarians, bankers, professional 
farm managers 
6. Talking with vocational agriculture teacher 
7. Attending meetings, field days, or demonstrations 
sponsored by extension service 
8. Attending meetings, field days, or demonstrations 
sponsored by farm supply companies or co-ops 
9. Attending college classes or agricultural night 
school 
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Each farm operator was asked to indicate how often he uses 
each of these sources to get information on market condi­
tions, existence of a new product and use of a new product. 
Responses were scored 0 to 3 as indicated earlier. A 
score was computed to indicate the degree to which the 
operator uses each of the nine sources. This score is the 
mean of the scores assigned to the source in the three 
designated areas of information. This procedure produced 
nine items that were added together to form the scale. The 
mean inter-item correlation of the scale items is .30. 
The scale has a reliability coefficient (alpha) of .796. 
The theoretical range of the scale is 0 to 27 and the actual 
range is 0-24.33. The scale has a mean value of 9.03 and a 
standard deviation of 5.09 (Appendix B) . 
Communication scale C (media sources index for the 
wife) The following nine sources of information were 
used to build this scale: 
1. Popular magazines such as Better Homes and Gardens, 
Family Circle, Readers Digest 
2. Specialty magazines such as Consumers Report, 
Changing Times, Moneysworth. Todays Health 
3. Farm Journal, Farm Wife, Wallaces' Farmer 
4. Newspapers 
5. News magazines such as Times and Newsweek 
6. University extension bulletins and newsletters 
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7. Radio and TV programs 
8. Pamphlets and brochures put out by suppliers of 
household products 
9. Books 
Each farm operator's wife was asked to indicate how frequently 
she uses each of these sources to get information about health 
nutrition and family care and money management, consumer 
information. Responses ranged from nonuse to frequent use 
and were scored 0 to 3. A score was computed to indicate 
the degree to which the wife uses each of the nine sources of 
information. This score is the average of the scores 
assigned to the source in the two types of information in­
cluded. The nine items resulting from this procedure have 
an average inter-item correlation of .49. The nine items 
were then combined to form the scale. The final scale has 
an estimated reliability coefficient (alpha) of .897. The 
theoretical range of the score is zero to 27 and the actual 
range is 0-24.5. The mean value of the scale is 9.299 and 
the standard deviation is 5.321 (see Appendix B). 
Communication scale D (personal sources for .the wife) 
Nine personal information sources were used to construct 
this scale; these are: 
1. Attending college classes or adult education 
classes 
2. Attending meetings or demonstration parties 
sponsored by commercial companies 
101 
3. Attending meetings or demonstrations sponsored by 
the Extension Service 
4. Talking with friends and relatives 
5. Talking with medical personnel 
6. Talking with druggists or pharmacists 
7. Talking with accountants, lawyers or bankers 
8 - Talking with dealers and salesmen of household and 
family products 
9. Talking with county extension staff, area and state 
extension specialists 
Each farm operator's wife was asked to indicate how frequently 
she uses each of these sources to get information about 
nutrition, health, family care and money management, consumer 
information. Responses ranged from nonuse to frequent use 
and were scored zero to 3. A score was computed to indicate 
the degree to which the wife uses each of the nine sources. 
This score is the average of the score assigned to the 
source in the two types of information considered. The 
nine items resulting from this procedure were then combined 
to form the communication scale D. The scale items have an 
average inter-item correlation of .55. The scale has an 
estimated reliability coefficient (alpha) of .915. The 
theoretical range of the scale is zero to 27 and the actual 
range is 0-21.5. The scale has a mean value of 6.397 and 
a standard deviation of 4.169 (see Appendix B). 
Total Family Communication Behavior Scale The total 
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Family Communication Scale was computed as the sum of com­
munication scales A, B, C and D. The reliability of the 
measure was computed in a two step application of the 
formula 
tt 
zaa + fbb + + <l-=^aa' + 
In the first step, the reliability of the operator's com­
munication behavior and the reliability of the wife's com­
munication behavior were estimated. The resulting esti­
mates were then used to compute the reliability coefficient 
of the total family communication measure. Results are as 
follows 
 ^ .77+.796+2 (.82) (.77+.796)/2 
tt(operator) -77+.796+2 (.82) (.77+.796)/2+(l-.77) + (l-.796) 
= ftfir = -8178 
.898+.915+2 (.64478) (.898+.915)/2 
'tt(wife) .898+.915+2(.64478)(.898+.915)/2+(1-.898)+(1-.915) 





2.7322 = .915 
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The Total Family Communication Scale has an observed vari­
ance of 225.6 of which the true variance is estimated to be 
206.4244 and the rest is considered as error variance. 
Contact with extension 
Contact with extension is operationally defined as 
total contact of the farm family with extension. Nine 
items representing various types of contact were used to 
measure this variable. Responses to these items were ob­
tained from the wife of the farm family who was asked first 
to indicate whether any member of the family had the 
contact and second to specify which member(s) was/were 
involved. The items are: 
1. During the past year, did you or anyone in your 
family attend a meeting at which the County 
Extension Director presented information? 
2. During the past year, did you or anyone in your 
family attend a meeting at which the state or area 
extension specialist presented information? 
3. During the past year, did you or anyone in your 
family attend a meeting at which the local 4-H 
leader presented information? 
4. During the past year, did you or anyone in your 
family attend a meeting at which the County 
Extension Home Economist presented information? 
5. During the past year, did you or anyone in your 
family talk on the phone to any extension staff 
member about a specific problem? 
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6. Have you or anyone in your family discussed a 
problem in person with an extension staff member 
during the last year? 
7. During the past year, did you or anyone in your 
family receive a publication from the County 
Extension Office? 
8. Have any of your county extension personnel been 
on your farm in the past two years? 
Responses to each of the items 1 through 7 were scored 
2 if both the farm operator and his wife were involved in 
the contact; 1 if only one of the couple was involved in 
the contact; and 0 if none of them was involved in the 
contact. Item 8 was scored 1 if the response was yes and 
0 if the response was no. It was recognized that these 
contacts are not of equal importance. Therefore, the 
items were assigned weights. Two dimension were used to 
establish the basis for weighting the items. The first 
dimension is whether the contact is personal face-to-face 
contact or indirect contact. Face-to-face contacts were 
assigned higher weights than indirect contacts- The second 
dimension is whether the contact was individual or group 
contact. Individual contacts were assigned higher weights 
than group contacts. Putting these two dimensions together, 
a four-cell typology resulted in which the eight contacts 
were classified as follows: 
Dimension 1 Face-to-face Indirect 
Individual Items 6,8 (4 pts) Item 5 (2 pts) 
Group Items 1,2,3,4 (2 pts) Item 7 (1 pt) 
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Individual face-to-face contacts were assigned the highest 
weight of 4. Indirect individual contacts and personal group 
contacts were assigned equal weights of 2. Indirect 
group contacts were assigned a score of 1. 
Family extension contact, constructed by adding the 
eight items, has a mean of 6.607 and a standard deviation 
of 7.162. The reliability of the scale was estimated to be 
.66355 using the internal consistency approach (coefficient 
alpha). The observed variance of the scale is 51.29 of which 
34.03348 is estimated to be due to true variance and the 
balance is considered as error variance. 
Adoption of recommended farming practices 
Adoption of recommended farming practices is operational­
ly defined as the percentage of applicable practices being 
used in the farming business. Thirty recommended practices 
were considered for the measure. These are: 
1. Entering farm financial and production information 
into a record book 
2. Having professional assistance in keeping farm 
records 
3. Completing planting corn before May 10 
4. Applying fertilizers broadcast or plow down 
5. Selling corn or soybeans before they were harvested 
6. Hedging 
7. Using row width of £2 0 inches in planting soybeans 
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8. Using the proper planting rate (65-75 lbs) in 
planting soybeans 
9. Using a central farrowing house for farrowing sows 
10. Using a crossbreeding program for hogs 
11. Vaccinating hogs for lepto 
12. Treating hogs for lice and mange 
13. Marketing hogs on grade 
14. Worming hogs 2 ore more times before selling them 
for slaughter 
15. Worming ewes 
16. Marketing lambs on grade 
17. Using artificial insemination for cows 
18. Having a normal calving interval of less than 13 
months for cows 
19. Having at least 85% of the dairy cows milking 
20. Having 25% or less of milking cows culled each year 
21. Pregnancy test cows 
22. Using a bull from performance herd 
23. Using rumansin in feeding beef cattle 
24. Implanting beef cattle 
25. Using 1-1.5 lbs of protein supplement per head of 
cattle per day during the first 60 days 
26. Using 0.25 to 0.5 lbs of protein supplement per 
head of cattle per day during the last 60 days 
27. Direct sale of cattle 
28. Using litter for poultry 
29. Vaccinate poultry for New Castle 
30. Vaccinate poultry for Bronchitis 
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Responses concerning the use of these practices were 
obtained from the farm operator. Response format varied with 
the type of practice. In certain practices a yes or no 
response was sought while in others there were multiple 
choices. For the rest of the practices, the question was 
open-ended where the operator gave a number. Responses 
for all 30 recommended practices were recoded such that the 
response that indicates using the recommendation got a 
score of 1. All recommendations were considered to be of 
equal importance. An adoption score was computed for each 
family farm by taking the percentage of applicable practices 
used on the farm. A recommended practice was considered 
applicable when it could be used under the current farm 
enterprise structure. The practices of record keeping 
were considered of such a generalized nature that they are 
applicable to all family farms. Corn growing practices 
were considered applicable when corn was grown on the 
farm. Likewise, bean growing practices, beef cattle 
practices, dairy practices, swine practices and poultry 
practices were considered applicable when the respective 
enterprises were pursued on the farm. The adoption of 
recommended practices, constructed as the percentage of 
applicable practices used, ranged from zero to 100 which 
also corresponds to the theoretical range. The scale has a 
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mean value of 45.089 and a standard deviation of 14.836. 
Based on the work of Rogers and Rogers (1961), the re­
liability of the adoption scale is considered to be .70. 
The scale has observed variance of 220.115 of which 
154.081 is estimated to be true variance and the rest 
is considered to be error variance. 
Family farm effectiveness 
Since family farm effectiveness has been conceptualized 
as a multidimensional concept, each dimension has to be 
measured separately. Ideally, four measures of effectiveness 
have to be included that correspond to the dimensions of 
income, production, productivity and satisfaction. How­
ever, because the conceptualization delineated in this 
research was not in mind at the time of data collection, 
detailed calculations necessary for measures of income and 
production, they could not be constructed at this time. 
Therefore, only two dimensions of effectiveness were 
measured. These are: 
A. Productivity 
B. Satisfaction 
Productivity Two items were used to measure family 
farm productivity. These are number of bushels of corn 
produced per acre in 1976 and number of bushels of soybeans 
produced per acre in 1976.^  The reliability coefficient of 
I^t is recognized that this is a limited definition of 
productivity since it does not take into consideration all 
the resources used and the net return. 
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each item was judged to be .80 based on the work of Battese 
et al. (1972, 1976). A productivity scale was constructed by 
adding the standardized scores of the two items. The mean 
of the scale is 5.958 and the standard deviation is 2.822. 
The reliability of the scale was estimated as follows: 
tt (r +r, , ) 
^aa + ^bb + Zfab 2 + '^-^^aa' + 'I'^bb' 
.8 + .8 + 2 (.72) {.8+.8)/2 
tt .8 + .8 + 2(.72)(.8+.8)/2 + (1-.8) + (1-.8) 
= -873 
The observed variance of the scale is 7.964 of which 
6.952572 was estimated to be due to true variance and the 
rest is considered as error variance. 
Satisfaction Satisfaction is operationally defined 
in terms of the degree to which the farm family is satis­
fied. Two separate scales of satisfaction are used. The 
first is the satisfaction of the operator scale and the second 
is the satisfaction of the wife scale. The two scales, were 
then summed to form the total family satisfaction scale. 
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Satisfaction scale A (operator) Three items 
reflecting three different aspects of family farm life were 
used. These items are: 
1. Considering all occupations that you could have gone 
into, how satisfied are you with farming? 
2. All things considered, how satisfied are you with 
your family activities, that is, things you do and 
the time you spend with members of your family? 
3. Considering all things, how satisfied are you with 
this home? 
The response format for each item consisted of a five-
point scale ranging from very dissatisfied to very satis­
fied. Points on the scale were assigned the scores of 1, 
3, 4, 5 and 7; respectively. Then the scores for the 
three items were added to give the scale score. The mean 
inter-item correlation of the three items is .25 and the 
scale has an estimated reliability coefficient (alpha) of 
.493. The theoretical range of the scale is 3 to 21 and the 
actual range is 5 to 21. The scale has a mean of 17.893 
and a standard deviation of 3.10 (Appendix B). 
Satisfaction scale B (wife) Three items, 
corresponding to those mentioned in satisfaction scale A, 
were used to measure the satisfaction of the wife. These 
items are: 
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1. Considering all occupations that your husband could 
have gone into, how satisfied are you with farming? 
2. All things considered, how satisfied are you with 
your family activities, that is, things you do and 
the time you spend with members of your family? 
3. Considering all things, how satisfied are you with 
this home? 
Response format to these items was similar to that for 
the operators and responses were scored similarly. The mean 
inter-item correlation of the scores of these three items is 
.236. The scores of the three items were combined to form 
the scale. The resulting scale has an estimated reliability 
coefficient (alpha) of .47. The theoretical range for the 
scale is 3 to 21 and the actual range is 5 to 21. The 
scale has a mean value of 18.13 and a standard deviation 
of 2.943 (Appendix B). 
Total family satisfaction scale This scale 
was constructed by adding satisfaction scales A and B. The 
reliability of the total scale was estimated as follows: 
tt (^ aa+^ bb) 
faa + z-bb + zfab 2 + + (l-zbbt 
_ _ .493+.472+2(.49337)(.493+.472)/2 
tt .493+.472+2(.49337)(.493+.472)/2+(1-.493)+(1-.472) 
1.4416 
2.4766 = .5821 
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The total family satisfaction scale has an observed variance 
of 27.2787 of which 15.8762 is estimated to be due to true 
variance and the balance is considered as error variance. 
Tables 3.7 and 3.8 present a summary description of 
operational measures. Table 3.7 presents the relationship 
between theoretical concepts and operational measures, means, 
variances, and reliability coefficients of each separate 
measure. Table 3.8 presents the reliability coefficients, 
observed, true and error variances of the total measures. 
Empirical Hypotheses 
Several theoretical hypotheses have been formulated in 
the previous chapter. Before testing these hypotheses, 
they must be translated from the theoretical level to the 
empirical level. A list of the study hypotheses at the 
empirical level will be stated in this section. These 
hypotheses are: 
E.H.I; There will be a positive relationship between the 
scores of family farm variables and the score of 
adoption of recommended farming practices. 
E.H.ll: There will be positive relationships between 
the scores of family variables of size, edu­
cational level, decision-making and aspira­
tions and the adoption scores. 
E.H.12; There will be positive relationships between 
tlie scores of farm variables of size and 
diversity and adoption scores. 
Table 3.7. Summary statistics of measures 
Theoretical 
concept Empirical measure Mean Variance Reliability 
Family size Total number of children (log) 1.0200 .3446 1.0000 
Educational level a) Social utility of education (operator) 
b) Social utility of education (wife) 












a) Household decision-making scale 
b) Farm decision-making scale 










Aspirations Planned change in farm size 2.2250 .2980 .6400 
Farm size Total acres in place (log) 5.5543 .6747 .9846 
Diversity Number of farm enterprises 2.3294 .7930 .9499 
Age Number of years farming (log) 2.8250 .7788 .9330 
Tenure Type of land holding 2.0460 .7910 .9500 
Social participa­
tion 
a) Number of organizations (operators) 
b) Number of organizations (wife) 







Cooperative Cooperative activity scale 12.8160 6.7392 .5930 
activity 
Cosmopoliteness a) Operator cosmopoliteness scale 10.8430 
b) Wife cosmopoliteness scale 11.4750 







Table 3.7 (Continued) 
Theoretical 
concept 
Empirical measure Mean Variance Reliability 
Communication behavior a) Media source scale for operator 9.5300 24.6600 .7700 
b) Personal sources scale for operator 9.0280 25.9200 .7960 
c) Media sources scale for wife 9.2990 28.3100 .8980 
d) Personal sources scale for wife 6.3970 17.3800 .9150 
e) Total family scale 34.2535 225.6000 .9150 
Extension contact Extension contact scale 6.6066 51.2899 .6636 
Adoption Percent of applicable practices used 45.0900 220.1150 .7000 
Effectiveness 
1) Productivity Crop productivity scale 5.9580 7.9640 .8730 
2) Satisfaction a) Operator satisfaction scale 18.1300 8.6600 .4930 
b) Wife satisfaction scale 17.8900 9.6100 .4720 
c) Total family satisfaction scale 36.0060 27.2787 .5820 
Table 3.8. Reliability and decomposed variance of total measures 






Family size 1.0000 .3446 .3446 0.0000 
Educational level .9527 .9176 .8742 .0434 
Decision-making .7187 .5923 .4257 . 1666 
Aspirations .6400 .2980 .1907 .1073 
Farm size .9846 .6750 .6643 .0101 
Diversity .9499 .79299 .7532 .0398 
Age .9330 .7788 .7266 .0523 
Tenure .95 00 .7914 .7518 .0396 
Social participation .6556 8.0957 5.3076 2.7882 
Cooperative activity .5930 6.7392 3.9964 2.7429 
Cosmopoliteness .6897 15.9000 10.9660 4.9340 
Communication .9150 225.6000 206.4244 19.1760 
Extension contact .6636 51.2899 34.0334 17.2565 
Adoption .7 000 220.1150 154.0810 66.0347 
Satisfaction .582 0 27.2787 15.8762 11.4020 
Productivity .8730 7.9640 6.9526 1.0114 
Total rain 1.0000 23.5049 23.5049 0 0000 
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There will be positive relationships between 
the scores of systemic linkage variables of 
age and tenure and adoption scores. 
There will be a significant multivariate 
relationship between the scores of family farm 
system variables of family size, educational 
level, decision-making, aspirations, farm 
size, diversity, age and tenure and adoption 
scores. 
E.H.2; There will be a positive relationship between the 
scores of integration into the environment variables 
and adoption scores. 
e.h.21: There will be positive relationships between 
the scores of integration into the environ­
ment variables of social participation, 
cooperative activity, cosmopoliteness, com­
munication and contact with extension and 
adoption scores. 
e.h.22: There will be a significant multivariate 
relationship between the scores of integration 
into the environment variables of social 
participation, cooperative activity, cosmo­
politeness, communication, and contact with 
extension and adoption scores. 
There will be a significant multivariate relation­
ship between the scores of family farm variables and 
integration into the environment variables combined 
and adoption scores. 
There will be a positive relationship between the 
scores of family farm variables and the scores of 
family farm effectiveness. 
e.h.41: There will be positive relationships between 
the scores of family variables of size, edu­
cational level, decision-making and aspira­
tions and family farm effectiveness scores. 
e.h.42: There will be a positive relationship between 
the scores of farm size and family farm 
effectiveness scores and a negative relation­







There will be positive relationships between 
the scores of systemic linkage variables of age 
and tenure and family farm effectiveness 
scores. 
There will be a significant multivariate 
relationship between the scores of family farm 
variables of family size, educational level, 
decision-making, aspirations, farm size, 
diversity, age and tenure and family farm 
effectiveness scores. 
E.H.5; There will be a positive relationship between the 
scores of integration into the environment variables 
and family farm effectiveness scores. 
E.K.51: There will be positive relationships between 
the scores of integration into the environment 
variables of social participation, cooperative 
activity, cosmopoliteness, communication and 
contact with extension and family farm 
effectiveness scores. 
E.H.52: There will be a significant multivariate re­
lationship between the scores of integration 
into the environment variables of social 
participation, cooperative activity, cosmo­
politeness, communication and contact with 
extension and family farm effectiveness scores. 
There will be a positive relationship between 
adoption scores and family farm effectiveness scores. 
There v^ ill be a significant multivariate relation­
ships between the scores of family farm variables, 
integration into the environment variables, and 
adoption and family farm effectiveness scores. 
Statistical Analysis 
In view of the above hypotheses, sampling procedures 







a) Pearson correlation: Zero-order Pearson correla­
tion coefficients were computed as a means to test the bi-
variate relationships. Since the empirical measures used 
are not perfectly reliable, the correlation coefficients 
computed from the data are considered to be attenuated. 
Attenuation of correlation coefficients occurs when the 
reliability of the measures is less than 1.0. In other 
words, having reliability less than 1.0 implies that there is 
some measurement error involved according to which the 
observed correlation is less than the true correlation. The 
relationship between the true correlation and the observed 
correlation is expressed in the formula (Bohrnstedt, 1970) 
- — — 1 2 y Py V 
where 
p is the true correlation 
12 
Py » is the observed correlation 
*1x2 
V V is the reliability of X. 
11 * 
p y is the reliability of X_ 
*2 2 ' 
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This formula can be used to compute a more accurate estimate 
of the true correlation between two variables. This procedure 
is called correction for attenuation and was applied in this 
study to correct the correlation coefficients between inde­
pendent variables and dependent variables. Intercorrela-
tions among independent variables are not of concern in this 
study and have not been corrected for attenuation. 
b) Regression analysis: Multiple regression equations 
have been computed as a means to test multivariate hypotheses. 
The common procedure of computing multiple regression equa­
tions is the ordinary least-squares technique. The appli­
cation of the least-squares technique assumes that data were 
obtained from a simple random sample and that there is no 
measurement error in the variables analyzed. These two 
assumptions are being violated in this study. The sample is 
a multistage cluster sample (see Appendix A) and the esti­
mation of the reliability of variables showed that measure­
ment error exists. Consequently, the least-squares solution 
may not be the appropriate one; yet it may not be strongly 
objectionable. In view of these considerations, the least-
squares technique was used as the starting point in the 
testing of the multivariate relationships. The other feasible 
alternative is to correct for the cluster sampling and the 
measurement error. This alternative has been applied in order 
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to obtain the most accurate estimates of the relationships. 
The computations were made at the Iowa State University Com­
puter Center. An SPSS computer program was employed in esti­
mating the least-squares coefficients. Super Carp, a pro­
gram developed at Iowa State University Statistical Labora­
tory, was employed in estimating the relationships after 
correcting for cluster sampling and measurement error. 
The .05 level of significance was used in evaluating the 
bivariate relationships. A relationship is considered 
statistically significant when the correlation coefficient 
after correction for attenuation is significant at .05. In 
evaluating the regression coefficients in the multivariate 
relationships, the .1 level of significance was utilized. 
This level was applied to both the least-squares estimates 
and the errors-in-variables estimates. 
Because much of Iowa agriculture depends upon rain, rain­
fall may influnece much of what occurs on Iowa family farms. 
Therefore, total rainfall was used as a control variable on 
the key regression equations in this study. 
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CHAPTER IV. FINDINGS AND DISCUSSION 
This chapter presents the empirical results of the 
study. The results of correlation analysis are presented 
first. This is followed by the results of the multiple 
regression analysis. In presenting the multiple regression 
results, the equations involving single blocks of inde­
pendent variables are presented first, followed by the 
equations that involve more than one block. In every case, 
the results of both the least-squares solution and the 
errors-in-variables solution are presented simultaneously 
to facilitate comparison. 
Bivariate Relationships 
A Pearson correlation matrix was computed for the 
whole sample to show the relationships among all the vari­
ables in the study but productivity. Because not all the 
sample farms grow corn and soybeans, productivity scores 
could be computed only for a subsample of 576 cases where 
both corn and soybeans are grown. A correlation matrix was 
computed for this subsample including all the variables in 
this study. Because the intercorrelations among variables 
are not of focal concern in this study, the two correlation 
matrices are presented in Appendix C. Correlation 
coefficients between each dependent variable and each 
independent variable are presented in Table 4.1. 
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Adoption as dependent variable 
Bivariate relationships between adoption and the inde­
pendent variables are stated in Hypotheses 1.1, 1.2, 1.3 and 
2.1. These hypotheses state positive relationships between 
adoption and each of the thirteen independent variables. 
Correlation coefficients presented in Table 4.1 show that 
ten of the thirteen variables hypothesized to be related to 
adoption of recommended farming practices have significant 
correlation coefficients with adoption. Of these ten sig­
nificant coefficients, nine are significant at .001 level 
which indicates that the relationships are statistically 
highly significant. As for the direction of the relation­
ships, eight of the ten significant correlation coefficients 
are positive; only two variables have negative correlation 
coefficients. 
Hypothesis 1.1 specifies four family variables to be 
related to adoption of recommended farming practices. These 
are family size, educational level, decision-making, and 
aspirations. The empirical correlations show that only two 
family variables; educational level and aspirations; are 
significantly correlated with adoption. The correlation 
coefficients between adoption scores and educational level 
and aspiration scores are .214 and .316, respectively. Both 
coefficients are significant at .001 level. The other two 
Table 4.1. Correlation coefficients between independent and dependent variables before and 
after correction for attenuation 
Satisfaction Productivity 
(N=844) (N=576) 
lefore After Before After 
ection correction correction correction 
Family size -.0079 -.0094 .0179 .0234 -.0252 -.0290 
Educational level .1745*** .2137*** -.1984*** —.2654*** .1751*** .1920*** 
Decision-making -.0199 -.0281 .1653*** .2555*** .0015 .0019 
Aspirations .2115*** .3160*** -.0587* -.0961* .0079 .0106 
Farm size .1288*** .1552*** -.0516 -.0682 .0971** .1048** 
Diversity .1131*** -.1387*** -.0470 -.0632 —.0054 -.0059 
Age -.I860*** -.2300*** .2178*** .2955*** .0498 .0)52 
Tenure .1008*** .1236*** -.0995** -.1338** .0201 .0221 
Social participation .2064*** .3045*** .0119 .0193 .0185 .0244 
Cooperative activity .0096 .0148 -.0680* -.1158* -.0287 -.0399 
Cosmopoliteness .0684* .0984* -.1580*** -,.2494*** -.0051 -.0065 
Communication .2149*** .2685*** -.1022*** -.1401*** 0.00001 0.00001 
Extension contact .1495*** .2192*** .0130 .0210 .0351 .0461 
Adoption .0061 .0096 .15?:**' .1939*** 
Total rainfall 
-.1380*** -.1649*** -.0537 -.0704 .431 J*** .4616*** 
* 
Coefficient significant at .05 level. 
**  
Coefficient significant at .01 level. 
*** 
Coefficient significant at .001 level. 
Adoption 
(N=844) 
independent After B 
variable 
correction correction corr 
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family variables, family size and decision-making are not 
correlated to adoption of recommended farming practices. 
Ic is noted that correction for attenuation does not change 
the significance of any of the family variables. The 
absolute values of the coefficients become larger. 
Hypothesis 1.2 states that farm size and diversity 
will be related to adoption of recommended farming practices. 
As shown in Table 4.1, both variables have significant 
correlation coefficients with adoption of recommended farming 
practices. The correlation coefficients between adoption 
and farm size and diversity are .155 and -.139, respective­
ly. Both coefficients are significant at .001 level. 
Hypothesis 1.3 expects the two systemic linkage vari­
ables of age and tenure to be related to adoption of 
recommended farming practices. Correlation coefficients 
between adoption and age and tenure are -.23 and .124, 
respectively- Both coefficients are significant at .001 
level of significance; although, the relationship between 
adoption and age is not in the expected direction. 
In summary, six of the family farm system variables 
were found to be correlated to adoption of recommended 
farming practices at .001 level. Only two variables, family 
size and decision-making have correlation coefficients that 
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are statistically not different from zero. Of the six 
variables with significant correlations with adoption, five 
variables are correlated in the expected direction. These 
are educational level, aspirations, family size, diversity 
and tenure. Age is the only variable that is significantly 
correlated with adoption in the opposite direction. 
In Hypothesis 2.1, five variables pertaining to integra­
tion into the environment were expected to be related to 
adoption of recommended farming practices. Results show 
that all but one of these variables, cooperative activity, 
have significant correlation coefficients with adoption. 
The correlation coefficients between adoption and social 
participation, cosmopoliteness, communication, and 
extension contact are .305, .098, .269 and .219, respective­
ly, The correlation coefficients between adoption and 
social participation, communication, and extension con­
tact are all significant at .001 level. The correlation 
coefficient between adoption and cosmopoliteness is sig­
nificant at the .05 level. All the observed correlation 
coefficients are in the expected direction. 
In summary, the theoretical framework specified 
thirteen variables that were expected to be related to 
adoption of recommended farming practices. The empirical 
results show that all variables but family size, decision-
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making and cooperative activity are significantly correlated 
with adoption. Nine of the significant relationships are in 
the expected direction; only one, the relationship between 
age and adoption is in the opposite direction. Educational 
level, aspirations, farm size, tenure, social participation, 
cosmopoliteness, communication and extension contact are 
positively correlated with adoption. Diversity and age 
are negatively correlated with adoption, and family size, 
decision-making, and cooperative activity are not correlated 
with adoption. 
Satisfaction as dependent variable 
Expected relationships between satisfaction and the 
independent variables are implied in Hypotheses 4.1, 4.2, 
4.3, 5.1 and 6- Hypothesis 4.1 predicts that the four 
family variables will be related to satisfaction. All but 
one, family size, have significant correlation coefficients 
with satisfaction; however, two of these correlations are 
in the opposite direction. These unexpected results will be 
discussed later in this chapter. As Table 4.1 shows, family 
decision-making is the only family variable that is posi­
tively correlated with satisfaction. Educational level and 
aspirations are both negatively correlated with satisfac­
tion. The correlation coefficients between both educa­
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tional level and decision-making are significant at .001 
level. The correlation between aspirations and satisfaction 
is significant at .05 level. 
Hypothesis 4.2 predicts that farm size and diversity 
will be correlated with satisfaction. Both variables have 
negative correlation coefficients with satisfaction which 
is opposite to the expected direction of the relationships. 
However, it is noted that the correlation coefficients of 
-.068 and -.063 between satisfaction and farm size and 
diversity, respectively are not significant at .05 level. 
Hypothesis 4.3 predicts that age and tenure will be 
correlated with satisfaction. The results in Table 4.1 
indicate that age is correlated with satisfaction .296 
which is significant at .001 level and is in the expected 
direction. On the other hand, tenure is correlated with 
satisfaction -.134 which is significant at .01 level but 
in the opposite direction to what is expected. 
In summary, eight family farm system variables were 
hypothesized to be correlated with satisfaction. Only two 
of these variables, decision-making and age, were found to 
be significantly correlated with satisfaction in the 
expected direction. Family size, farm size and diversity 
were the variables in this category that are not signifi­
cantly correlated with satisfaction. The rest of the 
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family farm variables, educational level, aspirations, and 
tenure, were all found to be significantly correlated with 
satisfaction in the opposite direction. 
Five variables pertaining to integration into the en­
vironment were hypothesized to be correlated with satisfac­
tion (Hypothesis 5.1). These are social participation, 
cooperative activity, cosmopoliteness, communication, and 
extension contact. None of these variables was found to be 
correlated with satisfaction in the expected direction. 
Three of these variables, cooperative activity, cosmo­
politeness and communication were found to be correlated 
with satisfaction in the opposite direction. Social par­
ticipation and extension contact are not significantly 
correlated with satisfaction. The implication of these 
results will be discussed later in this chapter. 
According to Hypothesis 6, adoption of recommended 
farming practice is expected to be correlated with satis­
faction. The correlation coefficient between the two vari­
ables is .02 which is statistically not different from zero. 
This indicates that the expected relationship between adop­
tion and satisfaction did not materialize. 
In summary, fourteen variables were expected to be 
related to satisfaction. Only two of these variables, 
decision-making and age, were found to be correlated with 
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satisfaction in the expected direction. Six variables, 
family size, diversity, farm size, social participation, 
extension contact and adoption, were found not to be cor­
related with satisfaction. The remaining six variables 
were found to be negatively correlated with satisfaction. 
This necessitates a reconsideration of the theoretical basis 
of these relationships. The negative relationship between 
educational level and satisfaction may be taken to indi­
cate that education alerts people to alternative careers. 
Some of these alternatives look more attractive than farming, 
therefore, the more educated people become the least satis­
fied with their farm life. Likewise, the negative relation­
ships between satisfaction and both cosmopoliteness and 
communication may indicate that farm people learn through 
these means about other people who live in comparatively 
better conditions. This generates in farm people some kind 
of relative dislike of their isolated farm living. The 
relationship between cooperative activity and satisfaction 
may be considered as a reversible one. Farm families may 
not be interested in cooperative activity unless they 
feel dissatisfied with some elements in their lives. There­
fore, the less satisfied are expected to be more coopera­
tively oriented. Cooperation is relied on as a means of 
solving common problems and hence increases the satisfac­
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tion level of farm families. But such satisfaction does not 
seem to be forthcoming until some problems are solved. The 
examination of the items in the cooperative activity measure 
indicates that they deal with rather general problems that 
have not yet been solved. The recent farmers demonstrations 
are probably good proof that the problems may be intensi­
fying. The negative correlation between satisfaction and 
tenure is probably the hardest to explain. The only feasible 
justification may be the awareness of alternative invest­
ments that may be more profitable. Such an awareness may 
decrease the satisfaction of those putting more investment 
in farming. Those with little investment may not be af­
fected quite as much. 
Productivity as dependent variable 
The expected relationships between productivity and the 
independent variables are implied in Hypothesis 4.1, 4.2, 
4.3, 5.1, and 6. Hypothesis 4.1 predicts that the four 
family variables will be related to productivity. Table 
4.1 shows that only educational level is positively corre­
lated with productivity .192 which is significant at .001 
level. The other three variables, family size, decision­
making and aspirations are not correlated to productivity. 
Hypothesis 4.2 states that farm size and diversity are 
related to productivity. Empirical results show that farm 
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size is correlated with productivity .105, a coefficient 
significant at the .01 level. Results also show that di­
versity is not correlated with productivity. 
Two systemic linkage variables, age and tenure are 
expected to be related to productivity (Hypothesis 4.3). 
The observed correlation coefficients between both age and 
tenure and productivity are not significant; both coefficients 
are hardly different from zero. 
Hypothesis 5.1 implies that the five variables pertain­
ing to integration into the environment will be related to 
productivity. These are social participation, cooperative 
activity, cosmopoliteness, communication, and extension 
contact. Results in Table 4.1 show that none of these vari­
ables is significantly correlated with productivity. 
Adoption of recommended farming practices is expected 
to be correlated with productivity (Hypothesis 6). The 
correlation coefficient between adoption and productivity 
is .194 which is significant at .001 level. Therefore, 
the hypothesis that adoption will be related to productivity 
is supported. 
In summary, fourteen variables were expected to be 
positively correlated with productivity. Only three of 
these variables, educational level, farm size, and adoption, 
were found to be significantly correlated with productivity. 
The relationship between the other eleven variables and 
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productivity did not materialize. These results indicate 
several interesting points. First, it is noted that none 
of the variables pertaining to integration into the environ­
ment is related to productivity. This indicates that factors 
influencing family farm productivity may not come from 
without; rather, they may come from within the system. 
Second, of the family farm system variables, only those that 
pertain to human resources (educational level) and material 
resources (farm size) are related to productivity. This 
indicates that available resources bear the most important 
influence on productivity; certainly more so than demand 
(family size and aspirations), experience (age), or security 
(tenure). Results also seem to support the idea that the 
family is important for successful farming in that it pro­
vides the human capital for farming. The argument that the 
family is important because it serves as a source of moti­
vation for production seems not to be supported by the 
results presented here. Third, adoption of recommended 
farming practices has the highest correlation coefficient 
with productivity when we disregard total rainfall which is 
introduced only as a control variable in this study. This 
seems to provide substantial support for the utility of the 
adoption of recommended farming practices in improving family 
farm effectiveness. 
Summing up, correlation analysis indicates that the 
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hypothesized relationships between the independent vari­
ables in the study and the adoption of recommended farming 
practices were supported with only a few exceptions. How­
ever, the hypothesized relationship between the independent 
variables and satisfaction were not supported with the ex­
ception of those of decision-making and age. Actually most 
of the relationships were opposite to the expected direction. 
As far as the relationships between the independent variables 
and productivity, only two of them were supported; the others 
are not significant. It is noted that while both adoption 
of recommended farming practices and satisfaction are cor­
related, positively or negatively, with both internal system 
variables and integration into the environment variables, 
productivity is related only to certain internal system 
variables. Adoption of recommended farming practices was 
expected to be correlated with both satisfaction and pro­
ductivity as dimensions of family farm effectiveness. Only 
the relationship between adoption and productivity was 
empirically supported. Comparison between the patterns of 
correlation of both satisfaction and productivity to the 
other variables shows that they are contradictory. None of 
the independent variables are correlated to both productivity 
and satisfaction in the same direction. Educational level 
and farm size are significantly correlated with productivity 
in the positive direction but have negative correlations with 
satisfaction. Adoption is correlated with productivity but 
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not with satisfaction. This indicates that the concep­
tualization of correlates to effectiveness as a multi­
dimensional concept may be misleading. Conceptualization of 
correlates to each single dimension is probably needed in 
order to increase the accuracy of the theoretical formulation. 
Finally, although total rainfall is included in the study 
as a control variable, it is noted that total rain is 
negatively correlated to adoption and satisfaction but 
positively correlated with productivity. 
Multivariate Relationships 
In this section, the results of the regression analysis 
are presented. The section is divided into three subsections 
each presenting the results pertaining to one dependent 
variable. Regression equations with adoption as the de­
pendent variable will be presented first followed by those with 
satisfaction as the dependent variable and last the equations 
having productivity as the dependent variable will be pre­
sented. Within each of the three subsections, regression 
of the dependent variable on the family farm system vari­
ables is presented first. Second, regression of the de­
pendent variable on integration into the environment vari­
ables is presented. Third, the regression of the dependent 
variable on both blocks of variables is presented. In this 
third regression the control variable, total rainfall is 
introduced. In addition, the intervening variable, adoption 
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of recommended farming practices is introduced in the regression 
of satisfaction and productivity. In every regression 
presented, four versions of the regression equation are in­
cluded. These are the full regression model obtained by both 
the least squares solution and errors-in-variables solution 
and a reduced model containing only variables that were 
significant in the full model. 
Adoption of recommended farming practices as dependent 
variable 
Multivariate relationships between adoption and other 
variables are stated in Hypothesis 1.4, 2.2, and 3. 
Hypothesis 1.4 states that family farm system variables 
combined are related to adoption of recommended farming 
practices. Table 4.2 presents four different regression 
equations of adoption on family farm system variables. 
From this table, it is clear that the variables that make 
significant independent contributions to explaining the 
variance in adoption are educational level, aspirations, 
farm size, diversity, and age- The first three variables 
have positive regression coefficients while the regression 
coefficients of the latter two are negative- Comparison 
between the least-squares and the errors-in-variables 
equations show little change in the magnitude of the re­
gression coefficients of individual variables with the 
exception of that of aspirations. It is noted that the 
regression coefficient of aspirations is substantially 
136 
higher in the errors-in-variables solution. There is no 
difference in the sign of the regression coefficients 
between the least squares and the errors-in-variables solu­
tions. It is also noted that all the family farm system 
variables that have significant correlations with adoption, 
except tenure, make significant independent contributions. 
The proportion of variance in adoption that can be 
explained by family farm variables is 16.7% in the full 
model. The deletion of nonsignificant variables from the 
regression equation does not affect the proportion of 
explained variance. The reduced model explains 16.2% of 
variance in adoption using only five variables, i.e., edu­
cational level, aspirations, farm size, diversity, and age. 
However, family farm variables can predict only 10% of the 
variation in adoption. This is because prediction is con­
cerned with the observed scores rather than the true score; 
therefore, the least squares solution seems more appropriate 
for prediction purposes. 
Hypothesis 2.2 states that integration into the environ­
ment variables combined will be related to adoption of 
recommended farming practices. The multivariate relation­
ship between integration into the environment variables and 
adoption of recommended farming practices is presented in 
Table 4.3. The table shows that only social participation 
Table 4.2. Regression of adoption of family farm variables^  







Family size 1.3504 1.3908 
Educational level 1.3175* 1.1943* 1.2230* 1.0635* 
Decision-making .4712 .6785 
Aspirations 3.7246* 3. 7815* 6.4534* 6.5487* 
Farm size 2.5168* 2.5900* 2.5611* 2 . 5 2 2 9  
Diversity 
-2.4235* -2.3526* -2.5454* -2.4739* 
Age 
-2.1854* -1.9907* -1.6884* -1.4335* 
Tenure .1559 -.0420 
Intercept 22.9953 26.3980 15.4894 20.0877 
R .3200 .3152 
R2 
.1025 .09935 
2 R y on true x .11685 .1136 
2 R true y on true X .1669 .1622 
C^oefficients in this table are unstandardized partial regression coefficients. 
Coefficient is significant at .1 level. 
Table 4.3. Regression of adoption on integration into environment variables^  







Social participation .6847* .7700* 1.1194* 1.2310 * 
Cooperative activity -.0614 -.1371 
Cosmopoliteness .0980 .0823 
Communication .1467* .1591* .1336* .13910* 
Extension contact .1039 .0802 
Intercept 35.3928 36.7309 35.6744 35.6768 
R .2610 .2552 
r2 
.0680 .0651 
2 R y on true x .08046 .07999 
2 R true y on true x .1149 .1143 
C^oefficients in this table are unstandardized regression coefficients. 
* Coefficient is significant at .1 level. 
139 
and communication make significant independent contributions 
to explaining the variance in adoption. Cosmopoliteness 
and extension contacts are partialled out, although both 
have significant bivariate correlations with adoption. The 
least squares and errors-in-variables solutions lead to 
basically the same conclusions regarding the significance 
of the contribution of individual variables. However, it is 
noted that the regression coefficients do change. The 
coefficient of social participation is substantially higher 
in the errors-in-variables solution than in the least 
squares solution. On the other hand, the coefficient of 
communication is slightly lower in the errors-in-variables 
solution. This may be due to the fact that the reliability 
of the social participation measure is low compared to 
communication. The proportion of variance in adoption that 
is explained by the five integrations into the environment 
variables is 11.5%. The reduced regression equation shows 
that social participation and communication explain 11.4% 
of the variance in adoption. In the least squares solution, 
only 6.8% of the variance in adoption is explained by the 
set of five variables; 6.5% of the variance in adoption is 
explained by social participation and communication only. 
Therefore, we can predict only 6.8% of the variation in 
adoption scores by using integration into the environment 
variables. 
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Hypothesis 3 states that family farm system variables 
and integration into the environment variables combined will 
be related to adoption. The results of the regression of 
adoption on family farm system variables and integration 
into the environment variables combined are presented in 
Table 4.4. Results show that 24.35% of the true variance 
in adoption can be explained by the family farm variables, 
integration into the environment variables, and total rain­
fall. The least squares solutions explains only about 15% 
of the variance in the observed adoption scores using the 
same set of variables. Examination of individual variable 
coefficients reveals several interesting points. First, 
both the least squares and errors-in-variables solutions 
lead to the same conclusions regarding the significance 
of all individual variable coefficients but communication. 
Communication makes independent significant contribution 
in the least squares solution but not in errors-in-variables 
solution. Because of the intensive attention communication 
has received in adoption research and in order to make the 
reduced models comparable, it was decided to include com­
munication in the reduced model of error-in-variables solu­
tion. Second, educational level is the only significant 
variable in the single block equations that gets completely 
partialled out in this combined analysis. This indicates 
that the effect of educational level on adoption may be 
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Family size .7807 .6663 
Educational level .4317 .3368 -.0979 -.3161 
Decision-making .3804 .6100 
Aspirations 3.2495* 3.2348* 5.7066* 5.6650* 
Farm size 2.2332* 2.2067* 2.2637* 2.0798* 
Diversity 
-2.2667* -2.2112* -2.3594* -2.3249* 
Age 





participation .5991* .6574* 1.0849* 1.1668* 
Cooperative 
activity .05498 .1226 
Cosmopoliteness -.05704 
-.1068 
Communication .0922* .1031* .0671 .0771* 
Extension contact .09663 .0906 
Adoption 
Total rainfall -.2852* 
-.2910* -.2369* -.2381* 
Intercept 34.1419 35.8378 29.1575 32.3791 
R .3865 .3819 
.1494 .1458 
2 R y on true x 
.17048 .16713 
2 R true y on true X .243538 .23875 
a 
Coefficients in table are iinstandardized partial re­
gression coefficients. 
* 
Coefficient significant at .1 level. 
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indirect through integration into the environment variables, 
mainly social participation and communication. This idea is 
supported by the high correlation coefficients between edu­
cational level and both social participation and communi­
cation. Educational level is correlated .41 and .27 with 
social participation and communication respectively (Appendix 
C and correction for attenuation). However, because of the 
theoretical significance of educational level, it was in­
cluded in the computation of the reduced models. Third, 
the regression coefficients of aspirations, farm size, 
diversity, age, and social participation changed very little 
in this.combined analysis from the way they appear in the 
individual block equations. This indicates that most of the 
effect of these variables on adoption is direct and is not 
affected by including the other block of variables. Fourth, 
total rainfall makes an independent significant contribu­
tion after all the other variables of the study. 
Reduced regression models were computed including the 
independent variables of educational level, aspirations, 
farm size, diversity, age, social participation, communi­
cation, and total rainfall. This reduced model explains 
23.9% of the true variance in adoption and 14.58 in the 
observed variance in adoption (errors-in-variables and 
least squares solutions, respectively). It is interesting 
to note that the individual variable coefficients in the 
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reduced model are a little different than in the full model. 
The absolute values of the coefficients of the family farm 
system variables decreased in the reduced model while those 
of social participation and communication increased when 
compared to the full model. This trend appears in the least 
squares and errors-in-variables solutions alike. 
In summary, regression of adoption of recommended 
farming practices scores on the scores of all the independent 
variables used in this study explains 24.4% of the true 
variance in adoption (errors-in-variables solution) and 14.9% 
of the observed variance in adoption (least squares solution). 
Six variables make significant independent contributions in 
both solutions i.e., aspirations, farm size, diversity, 
age, social participation, and total rainfall. Communication 
makes a significant contribution only in the least squares 
solution. The reduced model containing these significant 
variables plus educational level explain 23.9% of the true 
variance in adoption and 14.6% in the observed variance in 
adoption. All the variables in the reduced model but edu­
cational level make significant independent contribution to 
explaining the variance in adoption. 
So far, the concern has been with single blocks of 
variables, the combination of variables, and comparison 
between least squares solutions and errors-in-variables 
solutions after correcting for the block design and measure-
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ment error- Three questions arise at this point: a) what 
contribution does each block of variables make after the other 
block is already in '?; b) what individual variables are more 
important in explaining adoption; c) what difference would it 
make if we correct for either the block design or measurement 
errors alone? These questions are explored below. 
Comparison between the proportion of explained variance 
in the equations in Tables 4.2, 4.3, and 4.4 indicates the 
following points. Family farm system variables plus total 
rainfall explain an additional 12.86% of the true variance in 
adoption after the other block of variables is already in the 
equation. This proportion decreases only slightly to 12.44% 
in the reduced model where the nonsignificant variables were 
excluded. Integration into the environment variables plus 
total rainfall explain an additional 7.66% of the true vari­
ance in adoption after the other block of variables is in 
the equation. This proportion remained almost unchanged in 
the reduced model after the nonsignificant variables were 
excluded. This indicates that most of the effect of each 
block of variables is independent since there is only 3.8% 
of the true variance that is commonly explained by the two 
blocks of variables. It is obvious that this proportion is 
much smaller than the direct effect and is probably due to 
the high correlations between educational level and social 
participation and communication. Comparison of the least 
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squares equations indicates that family farm system variables 
plus total rain explain about 8% of the observed variance in 
adoption after the other block is in the equation. Integra­
tion into the environment variables plus total rainfall 
explain about 4.7% of the observed variance in adoption after 
the other block is already in the equation. These propor­
tions changed very little in the reduced equations and illus­
trates once again that the effect of these two blocks of 
variables on adoption is mainly independent of each other. 
To be able to compare the independent contributions of 
single variables, the standardized regression coefficients 
were computed. Table 4.5 presents the standardized re­
gression coefficients of adoption on all the variables in 
the reduced model for both the least squares and errors-in­
variables solutions along with the unstandardized counter­
parts. Comparison of the standardized regression coeffi­
cients indicates that the rank of the variables in the 
errors-in-variables and least squares equations are dif­
ferent. In the least squares solution, the order of the 
variables according to the absolute value of their standard­
ized coefficients is diversity, age, social participation, 
farm size, aspirations, communication, total rainfall, and 
educational level- In the errors-in-variables equation, 
social participation ranks highest followed by aspirations, 
diversity, age, farm size, total rainfall, communication, 
and educational level in this order. It can be said that 
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the commonly used least squares technique may be misleading 
when comparing the contribution of different independent vari­
ables in the presence of measurement error. As Table 4.5 
shows social participation and aspirations make large 
unique contributions in explaining adoption. Diversity, age, 
and farm size made moderate unique contributions, communica­
tion and total rainfall make slight unique contributions. On 
the other hand, the contribution of educational level is 
negligible. 
In order to deal with the question of the effect of cor­
rection for block design or measurement error alone, four 
regression equations were computed. Each equation contains 
the seven variables that were shown to make a significant 
contribution to explaining adoption, i.e., aspirations, 
farm size, diversity, age, social participation, communi­
cation, and total rainfall. In the first equation, no cor­
rection was made. Correction for cluster sampling only, 
correction for errors-in-variables only, and correction for 
both cluster sampling and errors-in-variables combined were 
made in the three other equations, respectively. All 
equations were computed using the Super Carp program to 
avoid the effect of using different computer programs. 
Results are presented in Tables 4.6 and 4.7. Table 4.6 
presents the regression coefficients and their standard 
Table 4.5. Unstandardized and standardized regression coefficients of adoption 
on ail variables (reduced models) 










































errors and Table 4.7 presents the computed t-values for the 
coefficients presented in Table 4.6. 
Table 4.6 indicates that the correction for cluster 
sampling only gave exactly the same regression coefficients 
as the weighted least squares solution where no correction 
was made. However, the computed standard error of the coeffi­
cients was changed by correcting for cluster sampling and the 
computed t-values were changed accordingly (Table 4.7). This 
change however does not affect the conclusions about indivi­
dual variable contributions, indicating that the changes are 
negligible. 
Correction for errors-in-variables only yields completely 
different regression coefficients and standard errors than 
both the weighted least squares and correction for cluster 
sampling only. Consequently, the computed t-values were 
different for most coefficients. This may lead to com­
pletely different conclusions. For example, age makes an 
independent contribution that is significant at .01 
level in the weighted least squares and correction for 
clusters only and becomes significant only at .05 level 
when correction for errors-in-variables was made. Likewise, 
communication makes a significant contribution at .01 level 
in the weighted least squares and correction for clusters 
equations but becomes marginally significant at .1 level 
after correction for errors-in-variables only. Therefore, 
Table 4.6. Regression coefficients and their standard errors for different 
computation techniques for the reduced model of adoption^  
Weighted Correcting for; 
least Cluster EIV Clusters 
Variables squares only only and E.IV 
Coeff. S.E. Coeff. S.E. Coeff S.E. Coeff. S.E. 
Apirations 3 .2800 .9257 3 .2800 1.0130 5 .6060 1.7260 5 .6060 .1912 
Farm size 2 .2556 .6657 2 .2556 .7100 2 .0390 .6880 2 .0390 .7272 
Diversity -2 .2390 .5098 -2 .2390 . 5060 -2 .2990 .5370 -2 .2990 .5370 
Age 
-2 .3280 .5916 -2 . 3280 .6112 -1 .9060 .7537 -1 .9060 .8010 
Social 
participation .6880 .1727 .6880 .1762 1 .1200 . 3112 1 .1200 . 3253 
Communication .1056 .0358 .1056 .0356 .0759 .0452 .0759 .0449 
Total rainfall -.2815 .1030 -.2815 .1125 -.2477 .1040 -.2477 .1143 
Intercept 37 .3900 5.3140 37 .3900 5.6120 30 .9600 6.8200 30 .9600 7.34 00 
U^nstandardized coefficients. 






















































the conclusions drawn may be influenced by the level of 
significance used. Using the .01 level of significance, 
both age and communication would be considered significant 
in the weighted least squares and correction for cluster 
sampling. In the equation where correction for measurement 
error is made, both variables would be declared non­
significant. Using .05 level of significance only, communi­
cation would be considered nonsignificant after the errors-
in-variables correction. Using .1 level of significance 
would reveal no difference in the significance of variables. 
Correction for both cluster sampling and errors-in-
variables simultaneously yields exactly the same regression 
coefficients as correction for errors-in-variables only. 
However, it yields slightly different standard errors of the 
coefficients (Table 4.6). Consequently, the computed t-
values are slightly different (Table 4.7). It is clear 
that correction for both cluster sampling and measurement 
error simultaneously yields regression coefficients, 
standard errors, and t-values that are substantially dif­
ferent from the weighted least squares and correction for 
cluster sampling only. 
The conclusion to be drawn is that correction for cluster 
sampling does not change the computed regression coefficients 
but changes the computed standard error of the regression 
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coefficients. On the other hand, correction for errors-
in-variables causes both the computed regression coefficients 
and their standard errors to change. The computed t-
statistic is changed whatever correction is made, but the 
change is greater when correction for errors-in-variables 
is made than when correction is made for cluster sampling. 
Satisfaction as dependent variable 
Multivariate relationships between satisfaction and 
other variables are expressed in Hypotheses 4.4, 5.2, and 7. 
Hypothesis 4.4 predicts that family farm system variables 
combined will be related to satisfaction. Results of the re­
gression of satisfaction on family farm system variables are 
presented in Table 4.8. In the least squares solution, 
educational level, decision-making, aspirations, and age 
make significant unique contributions in explaining 
satisfaction. Family size, farm size, diversity, and tenure 
do not make significant unique contributions. The eight 
family farm variables combined explain about 9% of the 
variance in satisfaction. In the errors-in-variables solu­
tion, educational level, decision-making, age, and tenure 
make significant unique contributions, but the other family 
farm variables do not. The eight family farm variables 
combined explain about 18% of the true variance in satis­
faction. It is noted that the variables with the highest 
correlations with satisfaction, education, decision-making 
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and age appear as significant in both the least squares and 
errors-in-variables solutions. Variables with lower correla­
tions with satisfaction get partialled out in the multi­
variate analysis. However, the partialling is not the 
same in the least squares and errors-in-variables equations. 
In order to secure comparability in the reduced models, it 
was decided to include in the reduced model only.those 
variables that are significant in the errors-in-variables 
equations. These are educational level, decision-making, 
age and tenure. These four variables explain 16.43% of the 
true variance in satisfaction (errors-in-variables solu­
tion) . However, they can predict only 8.62% of the observed 
variance in satisfaction. It is noted that the four vari­
ables in the reduced model explain nearly as much variance 
in satisfaction as the eight variables in the full model. 
Comparison of the direction of regression coefficients in 
the reduced models with the bivariate relationships in 
Table 4.1 indicates that the direction is the same in both cases 
It seems that family satisfaction with farming is affected 
by family characteristics and the systemic linkage between 
the family and the farm it operates regardless of the farm 
characteristics. This is based on the fact that neither 
farm size nor diversity make unique significant contributions 
in explaining satisfaction. 
Table 4.8. Regression of satisfaction on family farm variables' 







Family size -.2844 
Educational level -.6886* 
Decision-making .8668* 
Aspirations .5870* 






R^  .0916 
2 R y on true x 


























Coefficients in this table are unstandardized partial regression coefficients 
Coefficient significant at .1 level. 
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Hypothesis 5.2 expects integration into the environment 
variables combined to be related to satisfaction. Regres­
sion of satisfaction on integration into the environment 
variables shows that all the variables but extension contact 
make significant unique contribution in explaining satis­
faction (Table 4.9). The block of five variables explains 
11.36% of the true variance in satisfaction; however, only 
4.43% of the observed variance in satisfaction can be ex­
plained or predicted by the same variables. The reduced 
model with four independent variables explains 11.14% of 
the true variance in satisfaction. The least squares re­
duced model explains only 4.25% of the observed variance in 
satisfaction. It is worth noting that all the integration 
into the environment variables are related to satisfaction 
in the multivariate analysis in the same direction as the 
bivariate relationships. However, social participation is 
not bivariately correlated with satisfaction (Table 4.1) but 
makes a significant unique contribution to the regression 
equation after the effect of the other four variables is 
controlled. Besides, social participation is the only 
variable that is positively related to satisfaction. 
Cooperative activity, cosmopoliteness, and communication 
are negatively related to satisfaction. The absolute 
values of the regression coefficients are markedly higher in 
Table 4.9. Regression of satisfaction into integration environment variables^  







Social participation .1236* .1456* .2472* .2944* 
Cooperative activity -.1371* -.1432* -.2522* -, 2662* 
Cosmopoliteness -.2172* -.2147* -i3392* -.3369* 
Communication -.0409* -.0368* -.0498* -.0451* 
Extension contact .0341 .0454 
Intercept 43.3200 43.3426 47.2814 47.3697 
R .2100 . 2062 
R2 
.0443 .04252 
2 R y on true x .0661 .0648 
2 R true y on true x .1136 .1114 
C^oefficients in this table are unstandardized partial regression 
coefficients. 
* 
Coefficient significant at .1 level. 
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the errors-in-variables solution than in the least squares 
solution. The fact that social participation becomes sig­
nificant only after controlling for other variables may be 
due to the high correlation of .467 between social partici­
pation and communication (Appendix C and correction for 
attenuation) coupled with the negative relationship between 
communication and satisfaction. 
Although these results support the hypothesis that 
integration into the environment variables are multivariately 
related to satisfaction, the direction of regression coeffi­
cients has different implications. Theoretically, it has 
been argued that the more the family farm is integrated 
into the environment, the more it will be satisfied. This 
has to be asserted no matter what elements in the environment 
with which the family farm is integrated. The empirical 
findings presented above illustrate that the impact of inte­
gration into the environment on satisfaction varies with the 
environmental components. Integration into the immediate 
environment through organizational membership and localite-
ness (opposite to cosmopoliteness) seems to enhance satis­
faction. On the other hand, integration into the general 
environment through cooperative activity, cosmopoliteness 
and communication seems to decrease satisfaction. This means 
that integration into the immediate environment makes farming 
look more rewarding but integration into the general 
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environment makes farming look less rewarding. This may 
probably be due to the fact that integration into the general 
environment makes farm families more aware of alternative 
life opportunities that look more attractive than farming. 
Adding adoption to the regression equation after inte­
gration into the environment variables makes very little 
change (Table 4.10). Adoption does not make a significant 
unique contribution in explaining satisfaction. Adoption 
adds only .15% to the proportion of the explained true 
variance in satisfaction which is negligible. The regression 
coefficients of the other variables in the equations were 
minimally affected by adding adoption. 
Hypothesis 7 predicts that family farm variables, inte­
gration into the environment variables, and adoption in com­
bination will be related to satisfaction. Results of the re­
gression of satisfaction on all independent variables in the 
study are presented in Table 4.11. All fifteen variables 
explain 24.4% of the true variance in satisfaction. Only 
11.78% of the observed variance is explained, however. In 
the least squares solution, seven variables make significant 
unique contributions to explaining satisfaction. These are 
educational level, decision-making, age, social participation, 
cooperative activity, cosmopoliteness, and communication. The 
same variables are also significant in the errors-in-variables 
solution as well as tenure. It is noted that all the inde-
Table 4.10. Regression of satisfaction on integration variables and adoption' 
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C^oefficients in this table are unstandardized partial regression 
coefficients. 
* 
Coefficient significant at .1 level. 
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pendent variables that make a significant unique contribution 
in the single block equations, with the exception of aspira­
tions, make significant unique contributions when all vari­
ables are included. The sign of the regression coefficients 
are similar in both the least squares and errors-in-variables 
solutions. In addition, including all the variables in the 
equation does not affect the direction of the relationships 
between individual variables and satisfaction. 
In computing the reduced models, farm size was included 
because of its theoretical importance and tenure was in­
cluded because it makes a significant unique contribution in 
the errors-in-variables solution. Neither variable makes a 
significant contribution in the reduced models, however. 
The reduced model with the variables of educational level, 
decision-making, farm size, age, tenure, social participa­
tion, cooperative activity, cosmopoliteness, and communica­
tion explains 22.4 8 of the true variance in satisfaction. In 
the least squares solution, only 10.73% of the observed 
variance in satisfaction is explained by the same nine vari­
ables. It is noted that decision-making, age and social 
participation are the only variables that have positive re­
gression coefficients. The rest of the variables have 
negative coefficients. This indicates that after controlling 
for the effect of other variables, decision-making, age, and 
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Family size -.4315 
Educational level -.7157* -.6422* 
Decision-making .7521* .8262* 
Aspirations .4686 
Farm size -.0409 -.0359 
Diversity -.1484 
Age 1.0769* .8709* 
Tenure -.3490 -.3182 
Social 
participation .1717* .1961* 
Cooperative 
activity -.1614* -.1629* 
Cosmopoliteness -.1067* -.1084* 
Communication -.0284* -.0214* 
Extension contact .0222 
Adoption .0191 
Total rainfall -.3126 
Intercept 38.7687 38.7391 
R .3420 .3276 
R^  .1178 .1073 
2 R y on true x 































C^oefficients in this table are unstandardized partial 
regression coefficients. 
* 
Coefficient significant at .1 level. 
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social participation are positively related to satisfaction. 
These relationships are in the expected direction. However, 
educational level, cooperative activity, and cosmopoliteness 
are negatively related to satisfaction after controlling for 
the effect of other variables. The negative relationships 
are not in the expected direction. 
The above results indicate that satisfaction of farm 
families may be enhanced only by factors within the family 
farm system (decision-making and age) or integration into 
the immediate environment (social participation). These 
seem to be the factors that strengthen the ties between the 
farm family and farming. On the other hand, educational 
level seems to hinder, rather than enhance, satisfaction. 
Education may develop certain career aspirations among farm 
families whereby their satisfaction with farming is affected. 
Likewise, the negative relationships of cooperative activity, 
cosmopoliteness, and communication with satisfaction may be 
due to the possibility that they make the farm families more 
conscious about their relative disadvantage. Getting to know 
about other people that presumably live in relatively more 
comfort, learning about other life opportunities elsewhere, 
and the relative powerlessness felt by many farm people is 
expected to affect their satisfaction with farming. 
In summary, regression analysis shows that the eight 
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family farm system variables alone explain 17.94% of the true 
variance in satisfaction. The reduced model with only the 
four significant variables of educational level, decision­
making, age, and tenure explains 16.43% of the true variance 
in satisfaction. The five variables that pertain to inte­
gration into the environment when used alone explain 11.36 
of the true variance in satisfaction. Adding adoption to 
these five variables adds only 0.15% to the proportion of 
explained variance. The reduced model with four variables 
explains 11.14% of the true variance in satisfaction. Using 
the eight family farm variables, the five integration into 
the environment variables, adoption, and total rainfall 
combined explains 24.4% of the true variance in satisfaction. 
Adoption and total rainfall make no significant unique 
contribution to this explained variance. The reduced model 
with educational level, decision-making, farm size, age, 
tenure, social participation, cooperative activity, cosmo-
politeness, and communication explains 22.48% of the true 
variance in satisfaction. 
Comparison of the proportion of explained variance in 
the various regression equations presented above indicates 
that both family farm variables and integration into the 
environment variables make significant contributions to 
explaining satisfaction. The eight family farm variables 
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add 12.89% to the explained variance after all other vari­
ables are already in the equation. In the reduced model, 
five family farm variables add 11.34% to the proportion of 
explained variance. Most of this variance is due to edu­
cational level, decision-making and age since farm size and 
tenure are not significant. The five integration into the 
environment variables add 6.46% to the proportion of 
explained variance (assuming that the effect of adoption and 
total rainfall is negligible). In the reduced equation, 
social participation, cooperative activity, cosmopoliteness, 
and communication add 6.05% to the explained variance after 
family farm variables are already in the equation. The 
proportion of variance that is commonly explained by both 
family farm variables and integration into the environment 
variables is about 5% in each of the full and reduced 
models. This indicates that most of the contribution of both 
blocks of variables is due to direct independent relation­
ships with satisfaction. 
In order to compare the contribution of individual 
variables, standardized regression coefficients were com­
puted for the reduced model. These coefficients along with 
their unstandardized values are presented in Table 4.12. 
The results show that social participation makes the highest 
unique contribution followed by decision-making, age, 
educational level, cosmopoliteness, cooperative activity. 
Table 4.12. Unstandardized and standardized regression coefficients of satis­
faction on ail variables (reduced model) 
Variables Ordinary least squares Errors-in--variables Unstandardized Standardized Unstandardized Standardized 
Educational level -.6422 -.1178 -.7195 -.1688 
Decision-making .8262 .1217 1.1019 .1804 
Farm size -.0359 -.0057 -.0138 -.0028 
Age .8709 .1471 .8258 .1767 
Tenure -.3182 -.0542 -.3417 -.0744 
Social participation .1961 .1068 .3743 .2164 
Cooperative activity -.1629 -.081 -.2828 -.1419 
Cosmopoliteness -.1084 -.0827 -.1716 -.1426 
Communication 
-.0214 -.0614 -.0301 -.1085 
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communication, tenure and farm size in that order. This 
sequence is somewhat different in the least squares solution 
indicating that the existence of measurement error may lead 
to inaccurate conclusions unless correction is made. It is 
noted that the variables that have positive regression 
coefficients make greater unique contributions than those 
with negative coefficients. This supports the point made 
earlier that satisfaction can be enhanced more by factors 
within the system and/or the immediate environment. One 
striking finding is that social participation is the only 
variable in Table 4.12 that does not have a significant bi-
variate correlation with satisfaction. Yet, when the other 
variables are controlled, it makes the greatest unique 
contribution to the explanation of satisfaction. 
Productivity as dependent variables 
Multivariate relationships between productivity and 
independent variables are implied in Hypotheses 4.4., 5.2, 
and 7. Hypothesis 4.4 predicts that family farm system vari­
ables combined will be related to productivity. Table 4.13 
presents the results of the regression of productivity on 
family farm variables. The eight variables explain 6.08% 
of the true variance in productivity; however, the same 
variables explain 4.9% of the observed variance in pro­
ductivity. Only educational level and age make 
167 
significant unique contributions to the explanation of pro­
ductivity in both the least squares and the errors-in-vari-
ables solutions. The reduced model including only educational 
level and age as independent variables explains 5.54% of 
the true variance in productivity. This indicates that 
little is lost by deleting the six nonsignificant variables 
from the regression equation. It is noted that farm size 
which is bivariately correlated with productivity gets 
partialled out when other variables are controlled. On the 
other hand, age is significantly related to productivity only 
when educational level is controlled. It is interesting to 
note that both educational level and age are the means 
through which experience is gained. The experience gained 
through these means gets utilized in farming and enhances 
productivity. The fact that the relationship between age and 
productivity does not materialize until educational level 
is controlled may be caused by the negative correlation of 
-.35 between age and educational level (Appendix C and 
correction for attenuation). 
According to Hypothesis 5 . 2 ,  integration into the 
environment variables combined are expected to be related to 
productivity. Regression of productivity on integration 
into the environment variables is presented in Table 4.14. 
The results indicate that this block of five variables 
Table 4.13. Regression of productivity on family farm variables 







Family size -.0909 -.0965 
Educational level .3856* .4130* .4216* .4484* 
Decision-making .0570 .0795 
Aspirations .0775 . ^760 
Farm size .1753 .1717 
Diversity -.0092 -.0071 
Age .2788* .2572 .3454* .2930* 
Tenure -.0426 -.0510 
Intercept 3.2117 4.3511 2.5188 4.0387 
R .2215 .2103 
R2 
.0491 .0442 
2 R y on true x .0541 .0483 
2 R true y on true X .0608 .0554 
Coefficients in this table are unstandardized partial regression coefficients. 
k 
Coefficient significant at .1 level. 
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explains only 0.4% of the true variance in productivity. 
None of the variables make significant contribution in ex­
plaining productivity. The implication of this may be that 
these variables are not relevant for productivity. Adding 
adoption of recommended farming practices to the regression 
increases the proportion of explained variance from 0.4% 
to 4.72%. The contribution of adoption is significant and 
supports the hypothesis that adoption is related to pro­
ductivity. 
Hypothesis 7 predicts that family farm variables, inte­
gration into the environment variables, and adoption combined 
will be related to productivity. Regression of productivity 
on all the independent variables is presented in Table 4.16. 
The results show that all fifteen of., the independent variable 
explain 33.78% of the variance in productivity. The least 
squares solution explains only 26.4% of the observed variance 
in productivity using the same variables. Educational level, 
age, adoption and total rainfall are the only four signifi­
cant variables in the equation. Regression of productivity 
on the four significant variables (reduced model) explains 
32.07% of the true variance in productivity. These results 
indicate that only sociological variables that reflect 
experience (educational level, age, and adoption) may enhance 
productivity. Other sociological variables may not be 
Table 4.14. Regression of productivity on integration into environment variables' 
Variable name LS full 
E/V 
full 
Social participation .0071 
Cooperative activity -.0181 
Cosmopoliteness -.0049 
Communication -.0017 




2 R y on true x 









C^oefficients in this table are unstandardized partial regression 
coefficients. 
Table 4.15 Regression of productivity on integration into the environment' 
variables and adoption 
Variable name LS full 
Social participation -.0050 
Cooperative activity -.0184 
Cosmopoliteness -.0074 
Communication -.0056 





2 R y on true x 












Coefficients in this table are unstandardized partial regression 
coefficients. 
Coefficient is significant at .1 level. 
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Family size -.0916 -.1216 
Educational level .2779* .2504* .3191* .2424* 
Decision-making .0905 .1194 
Aspirations .0577 .0221 
Farm size .0307 -.0018 
Diversity -.0323 .0043 
Age .2967* .2726» .3826* .3352* 
Tenure .0239 .0359 
Social 
participation -.0065 -.0215 
Cooperative 
activity -.2923 -.0544 
Cosmopoliteness -.2377 -.0343 
Communication -.0003 -.0019 
Extension contact -.0015 -.0071 
Adoption .0256* .0253* .0415* .038* 
Total rainfall .1544* .1532* .1585* .1587* 
Intercept .6622 .6022 .1172 
R .514 .5057 
R2 
.264 .2557 
2 R y on true x .29492 .28 
2 R true y on true x .3378 .3207 
C^oefficients in this table are unstandardized partial 
regression coefficients. 
* 
Coefficient is significant at .1 level. 
Table 4.17. Unstandardized and standardized regression coefficient of pro­
ductivity on all variables (reduced model) 






















relevant for productivity. They also indicate that pro­
ductivity is influenced by the physical environment, i.e., 
total rainfall but not the social environment. 
Standardized regression coefficients of the regression 
of productivity on the significant variables of educational 
level, age, adoption, and total rainfall are presented in 
Table 4.17. Comparison of these coefficients shows that 
total rainfall makes the greatest contribution followed by 
adoption, age and education in this order. In the least 
squares solution educational level makes a slightly larger 
contribution than age thus reversing the order of these two 
variables. 
Discussion 
The results presented in this study show that most of 
the variance in adoption, satisfaction and productivity is 
left unexplained. The set of variables specified in the 
theoretical framework explains 24.35% of the true variance 
in adoption, 24.4% of the true variance in satisfaction, and 
33.78% of the variance in productivity. The remainder of the 
variance is not accounted for in the analysis. 
The proportion of explained variance in adoption of 
recommended farming practices in previous studies ranges 
from 7% to 90%. Ramsey et al. (1959) in a study of adoption 
175 
of recommended practices among dairy farmers in New York 
state, report 7% of the variance explained. They measured 
adoption as the number of practices used by the farmer; 
four practices were used in the measure. The independent 
variables they used are four value orientations, i.e., 
tradition, security, individualism, and belief in science. 
Seal and Sibly (1967) studied the adoption of recommended 
practices among Indians in Guatemala. They used 19 
practices to measure adoption and assigned every farmer an 
adoption score equal to the number of practices he used. 
Including 51 independent variables, they report 78% of vari­
ance in adoption as explained. This proportion was decreased 
to 64% when only 31 independent variables were included and 
to 48% when only nine independent variables were used. Noury 
(1973) in a study of adoption of agricultural practices among 
Egyptian farmers used 14 practices to measure adoption. His 
results indicate that the five variables of perception of 
practices, attitudes toward farm cooperatives, sources of 
agricultural information, goal orientation, and socioeconomic 
status explain 89% of the variance in adoption. Mason and 
Halter (1968) in a study of Oregon farmers used four soil con­
servation practices to measure adoption. Their results indi­
cate 29.36% of variance in adoption were explained by the 
six independent variables they included. The independent 
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variables they used are market value of house, education, 
age, number of cropland acres owned, number of farm maga­
zine subscriptions, use of technological information sources, 
and number of weekly newspaper subscriptions. Rogers (1958), 
in a study of adoption among Iowa farmers, used 24 practices 
to measure adoption. The number of practices used by a 
farmer was used as his adoption score. He used six inde­
pendent variables to explain adoption which explained 16.7% 
of the variance. These variables are communication compe­
tence, change orientation, status achievement, locality 
group cohesion, family integration, and kinship group co­
hesion. In another study of Iowa farmers, Hobbs (1960) 
used five categories of agricultural chemicals as 
a measure of adoption. The number of chemical categories 
used was assigned as the adoption score. Using the seven 
independent variables of farm size, gross income, extra-
locality scores, attitudes toward dealer recommendations, 
management orientation, chemical knowledge and brand aware­
ness, 29.7% of the variance in adoption was explained. In 
a more recent study of Illinois farmers, Pampel and Van Es 
(1977) constructed four different adoption scales. They 
classified the practices into four categories on the dimen­
sion of commercial-environmental and profitable-unprofitable. 
The number of practices in each scale ranged from 3-5. The 
independent variables they used to explain adoption are farm 
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capital, number of acres farmed^  farm sales, education, 
percent cornland, renting land, total income, and years 
farmed. Their findings indicate that the significant vari­
ables and the proportion of variance explained vary greatly 
among adoption scales. The proportion of explained variance 
ranged from 7.5% for the adoption of environmental un­
profitable practices to 48.6% for the adoption of commercial 
profitable practices. They found also that the explanation 
of the adoption of commercial practices was mainly due to 
the combination of farm size measures included, i.e., farm 
capital, acres farmed, farm sales. The proportion of ex­
plained variance in this study seems comparable to those 
reported in previous studies of U.S. farmers, particularly 
those studies of Iowa farmers. The proportion of explained 
variance in the study of Guatemalan Indians (Beal and Sibly 
1967) and Egyptian farmers (Noury 1973) seem to be much greater 
than any study of U.S. farmers. This may be due to the dif­
ferences in the populations studied. It may also be due to 
the different stages in agricultural technology these popu­
lations are at. 
Previous research on farm effectiveness has utilized 
different measures of effectiveness. Hobbs et al. (1964), 
in a study of farm management performance among Iowa farmers, 
used a management return scale of eleven items as a measure 
of farm management performance. Frawley (1973), in a study 
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of management performance among Irish farmers, used farm in­
come 'as a measure of performance. Mason and Halter (1968) 
considered production as the dependent variable in their study 
of adoption among Oregon farmers. They measured production 
as the total pounds of cleaned rye grass produced. Hobbsetal. 
(1964) used 14 independent variables of which only six vari­
ables were found to contribute to the explanation of manage­
ment return. The significant variables were independence 
scale, total capital managed, reported grade average in 
school, number of decision-making steps identified, length 
of prior planning of day's activities and age. These six 
variables explained about 30% of the variance in management 
return. Frawley (1973) used 34 independent variables and 
was able to explain 61.44% of the variance in farm income. 
Nine variables were found to be more important than the rest. 
These were level of living, education, number of dependents, 
credit risk attitude, enterprise change, social participation, 
travel outside Ireland, business orientation, and farmer's 
age. In the study by Mason and Halter, about 52% of the 
variance in production was explained by seven independent 
variables. These variables were market value of the house, 
education, age, number of cropland acres tjwned, number of 
farm magazine subscriptions, use of technological informa­
tion sources, number of weekly newspaper subscriptions, and 
adoption. No study that I know of has used satisfaction as 
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an indicator of effectiveness. 
Comparison of the results of this study concerning the 
explanation of productivity to Mason and Halter's study men­
tioned above indicates that less variance is being explained 
in this study. However, there is a similarity between the 
two studies in terms of the significant independent variables. 
Educational level, age and adoption that appear to be sig­
nificantly related to productivity in this study were also 
significant in Mason and Halter's despite the difference in 
conceptualization and operationalization between the two 
studies. It should be noted that the measures of productivity 
used in both studies are rather limited since these include 
only one or two indicators. Neither measure included the 
overall inputs and outputs of the farm. 
In the context of this study, the two dimensions of ef­
fectiveness , satisfaction and productivity seem to be 
explained by different sets of variables. Educational 
level and age are the only variables contributing signifi­
cantly to the explanation of both variables; yet, they are 
related to satisfaction and productivity in opposite direc­
tions. This may indicate that effectiveness is not only a 
multidimensional concept but also various dimensions of the 
concept may relate differently to other variables. 
It has been mentioned earlier that the social system 
approach has been frequently used in the studies of complex 
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organizations. There is similarity between the findings of 
complex organizational research and the findings of this re­
search. For instance, the positive relationships between 
adoption and integration into the environment variables are 
consistent with those reported by Aiken and Hage (1968) and 
Paulson (1974). These authors found a positive relationship 
between innovation and interorganizational relations. Aiken 
and Hage (1968) found that age was negatively related with 
number of joint programs. Paulson (1974) found a positive 
relationship between decentralization of decision-making and 
effectiveness. This is consistent with the positive rela­
tionship between family decision-making and satisfaction found 
in this study. The negative relationship between integration 
into the environment variables and satisfaction is consistent 
with the negative relationship between efficiency and inter­
organizational relations found by Paulson (1974). 
Although the intercorrelations among independent vari­
ables are not emphasized in this study, they seem to be 
consistent with the findings of Aiken and Hage (1968) and 
Paulson (1974). For instance, Aiken and Hage (1968) report 
a positive relationship between organizational size and inter­
organizational relations. The correlation coefficients be­
tween farm size and integration into the environment variables 
are consistent with this finding (Appendix C). 
Summing up, the theoretical framework of this study. 
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despite its theoretical plausibility doesnot seem to be more 
effective in explaining the empirical data than other al­
ternatives that have been used in the literature. But it 
proves adequate in terms of integrating theoretical and 
practical consideration. Since this research seems to be 
the first attempt to test the theoretical framework, more re­
search may be needed. Such research would show the strengths 
and weaknesses of the theory and may lead to supporting, modi­
fying or rejecting the theory. On the basis of the results 
of this study, the following points seem to be justified and 
need to be considered in future research. 
A) The theory does not include all the relevant variables. 
The rather large magnitude of unexplained variance 
suggests that more variables should be added to in­
crease the explained variance. Such variables as the 
family normative system, family life cycle, relative 
dependency on agriculture, and locality group co­
hesion may be variables that need to be in the theory. 
Probably one of the most important variables that 
may be used is management ability of the farm operator 
and his wife. Management ability may be incorporated 
in the theoretical framework of this study as a 
quality aspect of family decision-making. 
B) The conceptualization of theoretical relationships 
between effectiveness and the independent variables do 
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not seem to be specific enough. Effectiveness ap­
pears to be multidimensional; hence, specification 
of the relationship between each dimension and the 
independent variables may improve the accuracy of 
the theory. 
C) Some operational measures of the variables do not 
seem to be accurate enough. This leads to excluding 
some important dimensions of the concepts. For 
example, a measure of farm size can be developed that 
incorporates the volume of various farming inputs, 
land, labor, and capital. Likewise, diversity may be 
more accurately measured if the relative involvement 
in each enterprise is taken into consideration. The 
proportion of owned land may be incorporated in meas­
uring tenure. Communication may be more relevant if 
the formality and competence of communication sources 
are taken into consideration. The measure of satis­
faction probably needs to be revised by adding more 
relevant items to the measure. A comprehensive 
measure of productivity that would take into con­
sideration all the inputs and the outputs is also 
needed. 
D) The measurement of variables in this study assumed 
that there is consensus within the family farm; 
therefore, the sum of the separate measures were used. 
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However, there seems to be some viable alternatives 
to this approach. One such alternative is the use 
of separate measures for each variable. The use of 
this approach was attempted and the results were 
very similar to those presented in this research 
(data not presented). Another alternative may be 
to use the differences between indicators as measures 
of the variables. This approach has not been exp­
lored in this study but it may be a worthwhile 
endeavor for future research. 
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CHAPTER V. SUMI4ARY 
This chapter presents a summary of the previous four 
chapters. Implications of this research to sociological 
theory, research, and practical application are outlined. 
Finally, suggestions for future research are stated. 
Summary 
The starting point of this dissertation was a critical 
examination of agricultural sociological research with an 
emphasis on the area of adoption and diffusion. The 
examination revealed three major criticisms of adoption-
diffusion research that needed consideration. First, 
adoption-diffusion research has been criticized for its 
psychological bias. Although individuals may not always be 
the appropriate adoption units, they have always been used 
as the unit of analysis. Second, adoption-diffusion re­
search has been criticized as being rather concrete. Clear 
connections between adoption-diffusion research and general 
sociological theory have been lacking. Third, adoption-
diffusion research has been criticized for a pro-adoption 
bias. Such bias is revealed in treating adoption as a 
dependent variable despite the fact that it should be 
considered as a means rather than an end. In family farm 
research, an appropriate end would be family farm 
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effectiveness. 
It was felt that something should be done to take into 
account the above criticisms in a research study. The 
general objective of this dissertation has been to take a 
step in this direction. Working toward this objective seems 
to require incorporating the consequences of adoption as 
well as utilizing a general sociological theory. It has 
been shown that family farm effectiveness is the ultimate 
goal of adoption of farm practices and technology; there­
fore, it should be studied as a consequence of adoption. 
The social systems approach is one of the more general 
sociological theories; therefore, the connection between 
adoption-diffusion research and sociological theory can be 
developed. The first chapter concluded by stating the 
objectives of the dissertation : 
1. Use the systems approach to develop a conceptual 
model of family farm effectiveness by drawing from 
both adoption-diffusion and organizational 
effectiveness literature. 
2. Investigate the role of adoption of recommended 
farming practices as an intervening variable in 
explaining family farm effectiveness. 
3. Provide a more explicit basis for policy 
decisions since the ultimate goal of policy makers 
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is to enhance family farm effectiveness rather than 
to encourage the adoption of recommended farming 
practices. 
A theoretical model was developed in Chapter II by 
starting with a general discussion of the social systems 
approach. The family farm was conceptualized as a social 
system consisting of two lower order social systems with 
systemic linkages between the subsystems. The two sub­
systems are the family subsystem and the farm subsystem. 
The family farm was considered as the unit of analysis as 
well as the adoption unit. The family farm as a social 
system is seen as existing within a social environment with 
which it has to interact. This social environment is 
important to the family farm because it has the necessary 
resources for the family farm. 
Two major categories of variables were considered 
important in explaining adoption of recommended farming 
practices and family farm effectiveness. The first category 
of variables are those variables that describe the family 
farm as a social system i.e., family size, educational level, 
decision-making, aspirations, farm size, diversity, age, and 
tenure. The second category of variables are those that 
describe the integration of the family farm in its social 
environment i.e., social participation, cooperative 
activity, cosmopoliteness, communication, and extension 
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contact. These variables as well as adoption of recommended 
fanning practices and family farm effectiveness were then 
theoretically defined. This was followed by a discussion 
of the relationships between each variable and the adoption of 
recommended farming practices. Then, the relationship 
between each variable, including adoption, and family farm 
effectiveness was discussed. On the basis of the theoretical 
discussions, the following hypotheses were formulated. 
G.H.I: Family farm system variables are related to adoption 
of recommended farming practices. 
S.H.ll: Family variables of size, educational level, 
decision-making and aspirations will be posi­
tively related to adoption of recommended 
farming practices. 
S.H.12; Farm variables of size and diversity will be 
related to adoption of recommended farming 
practices. 
S.H.13: Systemic linkage variables of age and tenure 
will be related to adoption of recommended 
farming practices. 
S.H.14; Family variables of size, educational level, 
decision-making and aspiration, farm variables 
of size and diversity, and systemic linkage 
variables, age and tenure in combination will 
be related to adoption of recommended farming 
practices. 
G.H.2; Integration into the environment will be related to 
adoption of recommended farming practices. 
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S.H.21: Social participation, cooperative activity, 
cosmopoliteness, communication, and contact 
with extension will be related to adoption 
of recommended farming practices. 
S.H.22: Social participation, cooperative activity, 
cosmopoliteness, communication, and contact 
with extension, in combination will be related 
to adoption of recommended farming practices. 
G.H.3; Family farm system variables of family size, edu­
cational level, decision-making, aspirations, farm 
size, farm diversity, age and tenure and integration 
into the environment variables of social participation, 
cooperative activity, cosmopoliteness, communication, 
and contact with extension in combination, are related 
to adoption of recommended farming practices. 
G.H.4: Family farm system variables will be related to 
family farm effectiveness. 
S.H.41: Family variables of size, educational level, 
decision-making and aspirations will be related 
to family farm effectiveness. 
S.H.42: Farm variables of size and diversity will be 
related to family farm effectiveness. 
S.H.43: Systemic linkage variables of age and tenure 
will be related to family farm effectiveness. 
S.H.44; Family farm system variables of family size, edu­
cational level, decision-making, aspirations, 
farm size, diversity, age and tenure, in combina­
tion will be related to family farm effectiveness. 
G.H.5; Integration into the environment variables will be 
related to family farm effectiveness. 
S.H.51: Social participation, cooperative activity, 
cosmopoliteness, communication, and contact 
with extension will be related to family farm 
effectiveness. 
S.H.52: Social participation, cooperative activity, 
cosmopoliteness, communication, and contact 
with extension in combination will be related 
to family farm effectiveness. 
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G.H.6: Adoption of recommended farming practices will be 
related to family farm effectiveness. 
G.H.7; Family farm system variables of family size, edu­
cational level, decision-making, aspirations, farm 
size, diversity, age and tenure, integration into 
the environment variables of social participation, 
cooperative activity, cosmopoliteness, communication, 
and contact with extension, and adoption of recom­
mended farming practices, in combination, will be 
related to family farm effectiveness. 
Data used to test these hypotheses are a part of the 
Iowa Family Farm Study conducted by Dr. Eric Hoiberg, 
Assistant Professor of Sociology, and Dr. Wallace Huffman, 
Associate Professor of Economics. The study was sponsored 
by Iowa Extension Service and Iowa Agricultural Experiment 
Station. Data were collected at the end of 1976 and the 
beginning of 1977 from a multistage cluster sample of Iowa 
family farms. Both the farm operator and his wife were 
interviewed. Empirical measures were constructed for each 
theoretical concept. Description of the measures was pre­
sented in Chapter III. The statistical analysis of the data 
used both correlation and regression procedures. Because 
some measurement error exists in the variables, the computed 
correlation coefficients were corrected for attenuation. 
The multiple regression analysis was computed by the ordinary 
least squares method as well as a regression procedure where 
adjustments were made for both cluster sampling and measurement 
error. 
Examination of the correlation analysis indicated 
that the family variables of educational level and aspira-
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tions were positively correlated with adoption as hy­
pothesized. On the other hand, family size and decision­
making were not correlated with adoption. Farm size was 
positively correlated with adoption while diversity was 
negatively correlated with adoption. Age was positively 
correlated with adoption but tenure was negatively corre­
lated with adoption. Therefore, the hypothesis that family 
farm system variables will be positively correlated with 
adoption was partially supported. Only four of the eight 
family farm variables were correlated with adoption in the 
hypothesized direction. Two other family farm variables are 
not correlated with adoption while the remaining two vari­
ables were correlated with adoption in the opposite direction 
than hypothesized. 
Using the correlation analysis, social participation, 
cosmopoliteness, communication and extension contact were 
positively correlated with adoption. On the other hand, 
cooperative activity was not correlated with adoption. 
Therefore, the hypothesis that integration into the environ­
ment variables are bivariately related to adoption was 
generally supported. In general, the correlation coefficients 
between all the independent variables and adoption were 
consistent with the theoretical framework. 
It was hypothesized that the family farm system vari­
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ables will be positively correlated with satisfaction. How­
ever, the correlation analysis revealed that this was the 
case only with decision-making and age. On the other hand, 
educational level, aspirations and tenure were found to be 
negatively correlated with satisfaction. Family size, farm 
size and diversity were not correlated with satisfaction. 
Therefore, the hypothesis that family farm system variables 
are correlated with satisfaction received only partial 
support. Some of these relationships need to be theoretical­
ly reconsidered and tested in other studies. It was also 
hypothesized that integration into the environment vari­
ables will be positively correlated with satisfaction. Yet, 
none of these relationships was supported by the analysis of 
the data. Social participation and extension contact were 
found not to be significantly correlated with satisfaction. 
Cooperative activity, cosmopoliteness, and communication 
were found to be negatively correlated with satisfaction. 
These findings do not support the hypothesis that integra­
tion into the environment variables are related to satis­
faction. Some implications of these findings to theory 
were discussed. Adoption of recommended farming practices 
was hypothesized to be positively correlated with satisfac­
tion, but the empirical findings .did not support this 
hypothesis. 
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It was hypothesized that family farm system variables 
will be correlated with productivity. In the correlation 
analysis only educational level and farm size were posi­
tively correlated with productivity. The other family farm 
variables were not correlated with productivity. These 
results provide limited support to the hypothesis and indi­
cate that only certain of these variables may be relevant to 
productivity. Integration into the environment variables 
were hypothesized to be correlated with productivity; yet, 
no significant relationships were found empirically. None 
of the variables in this category were correlated with 
productivity. Therefore, the hypothesis was not supported. 
The hypothesis that adoption of recommended farming practices 
will be correlated with productivity was supported with a 
correlation of relatively high magnitude. 
The results of the multiple regression analysis were 
presented in three sections of Chapter IV. The three 
dependent variables of adoption, satisfaction and pro­
ductivity were presented separately. Regression of adoption 
on family farm variables resulted in 16.7% of the true 
variance in adoption being explained. Only five variables 
made a significant contribution i.e., educational level, 
aspirations, farm size, diversity, and age. These five 
significant variables explained 16.23% of the true variance 
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in adoption. Results for the least squares solution are con­
sistent with the errors-in-variables results regarding the 
significance of individual variable contribution. But the 
proportion of explained variance is much less in the least 
squares equations. The findings support the hypothesis that 
family farm system variables combined are related to adoption 
of recommended farming practices. Regression of adoption on 
integration into the environment variables resulted in 
11.43% of the true variance in adoption being explained by 
the five variables. Only social participation and com­
munication made unique significant contributions to the 
equation. Regression of adoption on social participation 
and communication explained 11.28% of the true variance in 
adoption. The results support the hypothesis that integration 
into environment variables combined are'related to adoption. 
Regression of adoption on family farm system variables, 
integration into thp environment variables, and total 
rainfall explained almost one-fourth of the true variance in 
adoption. The variables that made significant unique 
contributions wereaspirations, farm size, diversity, age, 
social participation, and communication. The reduced equation 
that includes these six significant variables plus educational 
level explained 23.88% of the true variance in adoption. 
The results of the least squares solution yields less 
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explained variance. The conclusions about the significance 
of the contributions of individual independent variables were 
the same for both approaches when the 0.1 level of sig­
nificance is used. Yet, some differences were observed 
between the least squares and the errors-in-variables 
equations. These differences were associated with the 
magnitude of the regression coefficients, the standard 
errors of the coefficients, and the computed t-value. Since 
the computation of the errors-in-variables equations cor­
rected for both cluster sampling and measurement error, it 
was not clear whether the differences were due to correc­
tion for cluster sampling or to correction for measurement 
error. In order to examine this, the reduced model of 
regressing adoption on all significant variables was computed 
correcting for only one factor at a time. The results re­
vealed that correcting for cluster sampling yields coeffi­
cients similar to the least squares solution, but it yields 
different estimates of their standard errors. Consequently, 
the computed t-values were different. Correction for 
measurement error yields regression coefficients that are 
different than the least squares solution but similar to the 
errors-in-variables solution correcting for both cluster 
sampling and measurement error. Taking the least squares 
solution as the basis for comparison, it was concluded that 
correction for cluster sampling does not change the coeffi-
193 
cients but changes the standard errors. On the other hand, 
correction for measurement error changes both the coeffi­
cients and standard errors. Any correction influences the 
computed t-values. 
Regression of satisfaction on family farm variables 
explained about 17% of the true variance in satisfaction. 
Educational level, decision-making, age, and tenure made 
significant unique contributions to the equation. In the reduced 
equation, these four variables explained 16.43% of the true 
variance in satisfaction. These results support the hy­
pothesis that family farm variables in combination are 
related to satisfaction. Regression of satisfaction on the 
integration into the environment variables explained 11.39% 
of the true variance in satisfaction. When adoption was 
added to the equation it did not make any unique contribu­
tion. Social participation, cooperative activity, cosmo-
politeness, and communication made significant unique 
contributions but extension contact did not. The reduced 
equation including the four significant variables explained 
about 11% of the true variance in satisfaction. The results 
seem to support the hypothesis that integration into the 
environment variables in combination are related to satis­
faction. However, the sign of some individual variable re­
gression coefficients is problematic. Regression of satis-
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faction on family farm variables, integration into the 
environment variables, adoption, and total rainfall ex­
plained 24.4% of the true variance in satisfaction. Edu­
cational level, decision-making, age, tenure, social 
participation, cooperative activity, cosmopoliteness, and 
communication made significant contributions to the equation. 
The reduced regression equation with these significant 
variables and farm size explained 22.48% of the true variance 
in satisfaction. These results provide some support for the 
hypothesis that family farm variables and integration into 
the environment variables combined are related to satisfac­
tion. Comparison between errors-in-variables results and 
least squares results revealed that they lead to similar 
conclusions about the significance of most individual vari­
able contribution. The only exception is observed with 
regard to tenure which made a significant contribution in 
the errors-in-variables solution but not in the least 
squares solution. 
Regression of productivity on family farm variables 
explained about 7% of the true variance in productivity. 
Only educational level and age made significant unique con­
tributions to the equation. In the reduced model with only 
educational level and age, about 6% of the true variance in 
productivity was explained. These results provide partial 
support to the hypothesis that family farm variables com­
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bined are related to productivity. Regression of produc­
tivity on integration into the environment variables proved 
not to be of any utility in explaining productivity. The 
proportion of explained variance is low. However, adding 
adoption to the equation made a significant contribution 
and explained about 4% of the true variance in productivity. 
These results do not support the hypothesis that integration 
into the environment variables combined are related to pro­
ductivity. Regression of productivity on family farm vari­
ables, integration into the environment variables, adoption, 
and total rainfall explained about 33% of the true variance 
in productivity. Educational level, age, adoption, and 
total rainfall are the only four variables that made signifi­
cant contributions to the equation. The reduced equation 
containing only these four variables explained about 32% 
of the true variance in productivity. 
The results indicated that satisfaction and productivity 
have different patterns of relationships with the indepen­
dent variables. It was concluded that various dimensions 




The investigation completed in this study has some major 
sociological implications in terms of theory, research, and 
practical application. In terms of theory, this study has 
demonstrated the utility of the social systems approach in 
concrete areas as the study of the adoption of recommended 
farming practices. Although to the author's knowledge this 
is the first test of such a conceptualization, it seems that 
the social systems approach is as adequate as any alterna­
tive conceptualization. The theoretical gains through using 
the social systems approach are not paralleled by other 
alternatives. The study also shows that the social systems 
approach can incorporate the consequences of adoption 
(effectiveness) in the study. This is an important contri­
bution since consequences of adoption were largely left 
uninvestigated. In addition, it has been shown that 
sociological concepts employed in other areas of sociological 
activities lend themselves for the study of the family farm 
as a social unit. Of special significance is the use of 
concepts developed and used in the study of complex organiza­
tions and interorganizational relations. The conceptual­
ization of effectiveness as a multidimensional concept has 
been proven to be both theoretically sound and empirically 
useful. However, talking about correlates and/or 
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determinants of effectiveness as such seems to be mis­
leading. This study points to a need for theorizing the 
correlates and/or determinants of various effectiveness 
dimensions. Despite the fact that this study has dealt only 
with two dimensions of effectiveness, such a need was quite 
obvious. In general, this study provides some support to 
the long claimed general applicability of the social 
systems approach. 
In terms of sociological research, this study has 
illustrated that the family farm and the farmer as such are 
two unique entities that are distinct both theoretically 
and empirically. The fact that individual farmers are the 
units of response does not necessarily imply that they are 
the appropriate unit of analysis. Most previous research 
on farmers was shown to be investigating aspects that do not 
pertain to the individual farmers but to the family farm. 
The study demonstrates that the ultimate goals of most farm 
programs have been largely left uninvestigated. Such goals 
are shown to be within the reach of sociological research; yet, 
they have not been systematically analyzed. More 
empirical research in this direction would be useful. 
One constantly recurring point throughout this study has 
been that the least squares solution explains less variables 
in the dependent variables than the errors-in-variables 
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solution. The implication of this is that the commonly used 
least squares solution is probably not the appropriate 
technique for analyzing most sociological data because of 
measurement error in obseirved variables. Correction for 
measurement error in sociological analysis seems to be a 
rewarding endeavor. 
Although most of the findings of this study are 
tentative, they have implications for sociological appli­
cation. For example, the factors that cause satisfaction or 
dissatisfaction are revealed. Some of these variables can be 
manipulated to influence the satisfaction of farm families 
should this be a desired goal. The same can be said about 
productivity. Another implication is that policies that 
advocate the adoption of certain farming practices may not 
always be required. Such policies seem to be useful only 
where productivity is concerned; however, they may not be use­
ful for other effectiveness dimensions. Farm policies may 
be made in view of the effectiveness dimension that they are 
aimed at and the variables that cause change in that particu­
lar dimension. 
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Suggestions for Future Research 
In view of the conceptualization, methodology, and 
findings of this study, there seems to be a need for re­
search: 1) that would help refine the theory through 
including more variables that would enhance the explanatory 
power of the theory. Past research suggests that such 
variables as family value orientations, relative dependency 
on farming, and locality group cohesion may be helpful; 2) 
that would make the relationships among concepts more specific, 
avoiding the testing of theoretically implausible relationships 
3) that would develop more accurate measures of certain vari­
ables that have been crudely measured in this study. Such 
measures are needed for such variables as aspirations, 
diversity, tenure, social participation, cooperative activity 
and communication; 4) would develop appropriate measures 
for all the dimensions of effectiveness to be used in more 
rigorous tests of the theory outlined here. Two dimensions 
of effectiveness have not been incorporated in this re­
search; in addition, the reliability of the satisfaction 
measure is rather marginal. The measure of productivity is 
also limited and 5) would use different ways of combining 
the separate measures of variables; differences and ratio 
may be used. The results may change according to the way 
multiple indicators are combined. 
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APPENDIX A: POPULATION AND SAMPLING 
The universe of interest for the study of Iowa family 
farms consisted of all farms in Iowa having gross sales in 
1976 of at least $2500 worth of agricultural products ex­
cept those, farms being operated by corporations otJher than 
"family" corporations. A sample of about 900 of these farms 
was desired. Preliminary releases from the 1974 Census 
of Agriculture reported 116,590 farms in Iowa having gross 
sales of more than $2500. A USDA report published in The 
Pes Moines Register on January 5, 1977 estimated a 2 percent 
decline in the number of all farms in Iowa from January 1, 
1976 to January 1, 1977. Starting with the 1974 Census 
figure and assuming a 2 percent decline in each of the two 
ensuing years resulted in an estimate of 111,973 eligible 
farms in Iowa at the time of the survey. 
The sampling rate was set at 1 out of 106 in order to 
al-ow for a nonresponse rate of about 15 percent. On the 
basis of census data, it was expected that a sample at this 
rate would yield about 2232 housing units of which about 
1996 would be occupied and about 1056 would contain farm 
operators meeting the eligibility criteria. The sampling 
rate was applied uniformly across the state to the sampling 
materials, which consisted of a set of county maps that had 
previously been formed into a statewide sampling frame. The 
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sample actually consisted of 356 area segments (or clusters) 
expected to contain an average of slightly less than 3 
eligible households and to yield an average of slightly 
more than 2.5 interviews. 
From a technical statistical standpoint, each county 
was a separate stratum since sampling was carried out inde­
pendently within each one. However, separate county esti­
mates were not desired nor was the sample large enough to 
afford valid estimates at this level. Instead, the counties 
were grouped into 12 strata of interest corresponding to 
the state extension areas. 
As the field work progressed, it became apparent that 
the goal of 900 completed interviews was not going to be 
reached. The nonresponse rate was about what had been al­
lowed for; the total number of occupied housing units identi­
fied in the sample was about 4 percent less than expected; 
but the proportion of occupied housing units containing 
an eligible farm operator (about 45 percent) was considerably 
less than what had been expected (about 53 percent). Pro­
jections based upon the partially completed field worked 
indicated that only about 725 interviews would be obtained. 
As a result, the decision was made to add to the sample in 
order to bring the total number up to 925, the extra 24 
interviews providing a cushion in case some of the completed 
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interviews were later deemed to be unusable. 
The supplemental sample was selected at a rate of 1 out 
of 384 and was expected to yield about 200 interviews. In 
order to reduce field costs, a two-staged stratified sample 
was selected. The strata were the 12 extension areas men­
tioned previously. Within each stratum, counties were 
selected with probabilities proportional to their sizes 
in terms of estimated number of eligible farms. Two counties 
were selected in each of the six smallest strata and three 
in each of the six largest strata. Within a sample county, 
area segments were selected at a rate such that the product 
of the probability of having selected the county and the 
within-county sampling rate was equal to the over-all rate of 
1 out of 384. 
The original sample eventually yielded 739 completed 
interviews and the supplemental sample an additional 194 
for a total of 933. The results of the field work are sum­
marized in the following table. 


























First 2134 1928 875 1014 39 .463 893 739 .828 
Second 544 505 236 263 6 .473 239 194 .812 
TOTAL 2578 2435 1111 1277 45 .465 1132 933 .824 
^Based on those households for which eligibility was determined. 
^Computed by applying the estimated eligibility rate to the total number of occupied housing 
units. 
°Based on the estimated total number of eligible households. 
222 
APPENDIX B: SCALE ANALYSIS OF COMPOSITE MEASURES 
Scale analysis of decision-making scale A (home): 
Item Mean S.D. Corrected 
1 2.77 .47 .396 
2 2.63 .55 .386 
3 2.63 .61 3.00 
Alpha = .549 
Scale mean = 8.037 
Scale standard deviation = 1.19 
Correlation matrix of scale items : 
Item 2 2 
1 1 
2 .38 1 
3 .25 .25 1 
Scale analysis of decision-making scale B (farm); 
Item Mean S.D. Corrected r^  ^
1 2.38 -715 .522 
2 1.98 .766 .591 
3 1.51 .707 .501 
4 2.38 .822 .344 
Alpha = .6997 
Scale mean = 8.24 
Scale standard deviation = 2.187 
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Correlated matrix of scale items: 
Item  ^ 2^  Ai. 
1 1 
2 .512 1 
3 .358 .545 1 
4 .312 .268 .252 1 
Scale analysis of cooperative activity scale A; 
Item Mean S.D. Corrected r^  ^
2 3.69 1.278 .336 
4 4.58 1.061 .460 
5 4.57 1.163 .303 
Alpha = .593 
Scale mean = 12.839 
Scale standard deviation = 2.606 
Correlation matrix of items in the scale: 
Item 2^   ^  ^
2 1 
4 .39 1 
5 .23 .384 1 
Cooperative activity indicator B: 
Mean = 3.53 
Standard deviation = 1.168 
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Scale analysis of cosmopoliteness scale A (operator); 
Item Mean S.D. Corrected r^  ^
2 3.732 1.124 .298 
3 3.550 1.146 .470 
4 3.553 1.004 .465 
Alpha = .597 
Scale mean = 10.835 
Scale standard deviation = 2.44 
Correlation matrix of scale items: 
Item _2 2 A 
2 1 
3 .266 1 
4 .248 .490 1 
Scale analysis of cosmopoliteness scale 3 (wife); 
Item Mean S.D. Corrected r^  ^
2 3.853 1.160 .291 
3 3.777 1.128 .436 
4 3.840 1.102 .428 
Alpha = .573 
Scale mean = 11.47 
Scale standard deviation = 2.49 
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Scale analysis of communication scale A (media sources 
for operator) 
Item Mean S.D. Corrected r^  ^
1 1.856 0.928 .551 
2 1.068 1.007 .524 
3 0.959 1.010 .446 
4 0.435 0.824 .275 
5 0.805 1.014 .474 
6 0.158 0.550 .178 
7 1.371 0.979 .539 
8 1.304 1.028 .503 
9 1.573 0.926 .515 
Alpha = .77 
Scale mean = 9.53 
Scale standard deviation = 4.966 
Correlation matrix of scale items: 
Item 1234 5 678 
1 1 
2 .469 1 
3 .359 .347 1 
4 .209 .250 .167 1 
5 .339 .357 .316 .266 1 
6 .142 .109 .169 .112 .202 1 
7 .388 .334 .276 .115 .286 .034 1 
8 .318 .293 .246 .116 .237 .045 .484 1 
9 .307 .264 .236 .118 .257 .074 .517 .566 
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Scale analysis of communication scale B (personal sources 
for operator) 
Item Mean S.D. Corrected r^  ^
1 2.045 0.933 .546 
2 0.758 0.906 .557 
3 1.593 1.007 .534 
4 0.942 1.042 .434 
5 1.096 0.994 .487 
6 0.234 0.589 .398 
7 0.762 0.913 .530 
8 1.323 1.051 .551 
9 0.274 0.718 .344 
Alpha = .796 
Scale mean = 9.078 
Scale standard deviation = 5.09 
Correlation matrix of scale items; 
Item 12345^ 7^ 9 
1 1 
2 .343 1 
3 .473 .287 1 
4 .320 .234 .503 1 
5 .419 .358 .344 .303 1 
6 .153 .345 .156 .216 .217 1 
7 .293 .581 .267 .182 .274 .290 1 
8 .438 .383 .372 .247 .328 .255 .441 1 
9 .157 .246 .141 .141 .149 .466 .339 .247 
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Scale analysis of communication scale C (media sources for 
wife): 
Item Mean S.D. Corrected r^  ^
1 1.419 1.182 .694 
2 0.453 1.048 .648 
3 1.670 1.146 .684 
4 1.674 1.213 .714 
5 0.378 0.947 .614 
6 0.996 1.184 .588 
7 1.494 1.169 .684 
8 0.871 1.134 .697 
9 0.891 1.128 .639 
Alpha = .898 
Scale mean = 9.848 
Scale standard deviation = 7.545 
Correlation matrix of scale items; 
Item 12345^ 78 9 
1 1 
2 .548 1 
3 .564 .459 1 
4 .574 .495 .597 1 
5 .457 .545 .442 .464 1 
6 .436 .402 .466 .446 .438 1 
7 .530 .459 .582 .622 .416 .420 1 
8 .523 .509 .516 .571 .448 .461 .567 1 
9 .493 .477 .428 .453 .499 .490 .464 .537 
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Scale analysis of communication scale L (personal sources 
for wife); 
Item Mean S.D. Corrected r^ ^^  
1 .351 0.883 .685 
2 .666 1.022 .738 
3 .577 1.034 .691 
4 1.546 1.192 .616 
5 1.100 0.961 .733 
6 0.654 0.984 .708 
7 0.923 0.967 .734 
8 0.578 1.004 .758 
9 0.578 1.008 .699 
Alpha = .915 
Scale mean = 6.973 
Scale standard deviation = 7.016 
Correlation matrix of scale items; 
Items 1234 5^ 7^ 2 
1 1 
2 .564 1 
3 .629 .563 1 
4 .430 .540 .413 1 
5 .531 .578 .463 .535 1 
6 .502 .567 .464 .469 .697 1 
7 .517 .582 .510 .507 .667 .630 1 
8 .523 .669 .523 .550 .624 .614 .637 1 
9 .597 .524 .773 .449 .476 .488 .514 .549 1 
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Scale analysis of contact with extension scale 
Item Mean S.D. Corrected r^  ^
1 .991 1.334 .559 
2 .659 1.145 .505 
3 .493 1.125 .431 
4 .540 0.951 .469 
5 .780 1.183 .508 
6 1.374 2.339 .518 
7 .927 '>.809 .440 
3 1.142 ;.582 .210 
Alpha = .6636 
Scale mean = €.905 
Scale standard deviation = 7.816 
Correlation matrix of scale items: 
Item 1 2 3 4 5 6 7 
1 1 
2 .591 1 
3 .433 .337 1 
4 .461 .404 .367 1 
5 .424 .353 .353 .355 1 
6 .421 .405 .312 .314 .521 1 
7 .402 .316 .284 .314 .353 .367 1 
8 .138 .126 .124 .145 .119 .195 '.132 
Scale analysis of satisfaction scale A (operator): 
Item Mean S.D. Corrected r^  ^
1 6.032 1.311 .330 
2 6.141 1.278 .335 
3 5.953 1.591 .280 
Alpha = .493 
Scale mean = 18.125 
Scale standard deviation = 2.961 
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Correlation matrix of scale items: 
Item 1.  ^ _3 
1 1 
2 .304 1 
3 .224 .229 1 
Scale analysis of satisfaction scale B (wife): 
Item Mean S.D. Corrected r^ ^^  
1 6.243 1.301 .282 
2 5.939 1.392 .337 
3 5.734 1.679 .273 
Alpha = .472 
Scale mean = 17.916 
Scale standard deviation = 3.067 
Correlation matrix of scale items: 
Item 1 2 3 
1 1 
2 .273 1 
3 .183 .252 1 
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APPENDIX C 
Table Cl. Raw correlation matrix for the study variables (N = 844) 
*1 *2 *3 *4 *5 *6 *7 *8 *9 ^10 *11 *12 *13 *14 ^1 ^2 
.0  
^2 - .160 1 .0  
^3 - .056 - .152 1 .0  
^4 - .083 .225 - .047 1 .0  
^5 .068 .158 - .120 .058 1 .0  
.095 - .032 - .036 .011 .183 1  .0  
.240 - .328 .076 - .410 .076 - .024 1 .0  
*8 .003 .155 - .058 .157 .418 .087 - .096 1 .0  
*9 .056 .322 - .086 .049 .140 - .014 .001 .123 1 .0  
*10- .026 - .045 - .053 - i084 .016 - .049 .083 .040 .051 1 .0  
*11- .076 .325 - .140 .088 .059 - .013 - .  226 .044 .153 - .  066 1 .0  
^2 .012 .255 - .069 .147 .167 .041 - .096 .157 .364 .111 .105 1 .0  
^13 .055 .221 .068 .046 .193 .047 - .023 .079 .348 - .023 .114 .339 1 .0  
^14- .040 .086 - .041 - .070 .051 .094 .011 - .061 - .106 - .010 .048 - .147 - .058 1 .0  
^ -.008 .175 - .020 .212 .129 - .113 - .186 .101 .206 .010 .068 .215 .149 - .138 L.O 
^2 .018 - .198 .165 - .059 - .052 - .047 .218 - .099 .012 - .068 - .158 - .102 .030 .120 .006 1 .0  
= family size, = educational level, X^ = decision-making, = aspirations, X^ = farm 
size, Xg = diversity, X^ = age, Xg = tenure, X^ = social participation, X^^ = cooperative activity, 
X^^ = cosmopoliteness, X^^ ~ communication, X^^ = extension contact, X^^ = total rainfall, = 
adoption, Y^ = satisfaction. 
Table C2. Raw correlation matrix of the study variables (N = 576)^ 
*1 *2 *3 *4 *5 *6 *7 *8 ^9 ^10 ^11 ^12 ^13 ^14 
.0 
^2 -.148 1.0 
S-.041 -.111 1.0 
^4 .092 .179 .020 1.0 
S .090 .230 -.140 .055 1.0 
.085 .002 -.039 .025 .128 1.0 
.251 -.340 .038 -.425 0.003 -.026 1.0 
*8 .026 .135 -.023 .114 .375 .122 -.080 1.0 
*9 .091 .309 -.068 -.016 .181 -.021 .020 .093 1.0 
*10" .017 -.100 -.025 -.083 .007 -.470 .100 .015 .048 1.0 
*11-.094 .311 - .096 .066 .109 .001 0.223 .067 .128 -.056 1.0 
^12 .190 .238 .034 .104 .228 .085 -.091 .130 .326 .110 .096 1.0 
.044 .215 .102 .011 .201 .058 .017 .080 .361 .029 .130 .383 1.0 
^4-.031 .110 .002 -.050 .078 .090 .004 -.190 -.116 .018 .039 -.152 -.064 1.0 
.016 .176 .005 .191 .149 -.121 -.176 .057 .225 .028 .083 .272 .195 -.146 1.0 
^2 .022 -.202 .154 -.077 -.035 -. 045 .235 -.072 .042 -.065 -.196 -.072 .000 .013 -.074 
^3 .025 .175 -.080 .008 .097 -.005 .050 .020 .018 -.029 -.005 .000 .035 .430 .152 
= family size, = educational level ' ^3 = decision-making, X .=aspirations, X = farm 
Xg diversity, X^-age, X^-tenure, Xg - social participation, X^^ = cooperative activity, X^^ = cosmo-
politeness, X^2=communication, X^2=extension contact, X^^=total rainfall, =adoption, = 
satisfaction, Y^ = productivity. 
